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PETER MCLAREN 



PREFACE 



Mathematics education research as a discipline is situated at the confluence of an 
array of diffuse, seemingly incommensurable, and radically divergent discourses. 
Research claims that have grown out of mathematics education are wide-ranging 
and antagonistic rather than circumscribed by hidebound disciplinary frames. While 
there has never been a unified, totalising discipline of knowledge labelled 
‘mathematics education research', and while it has always been a contested terrain, 
it is fair to say that the master paradigm out of which this field has been generated 
has been that of cognitive psychology. Mainstream mathematics education 
knowledges refracting the master discourse of psychology — whereby cognition 
serves as the central privileged and defining concept — clearly delimits its 
possibilities for serving as a social tool of democratic transformation. The central 
point of departure of this new collection is that mathematics education research is 
insufficiently univocal to support the type of uncompromising interpretation that 
cognitive psychologists would bring to it. 

The hallmark contribution of this pathbreaking volume edited by Paola Valero 
and Robyn Zevenbergen is the paradigmatic shift the authors have effected in the 
field of mathematics education research, taking up a position at the faultline of 
socio-cultural analysis and critical pedagogy. Approaching mathematics knowledges 
as various modes of understanding in, between, and among larger socio-political and 
cultural contexts — as well as modes of intervention against, and alongside them — , 
the contributors to this book have risen to the occasion by providing a serious 
reconsideration and reconceptualisation of mathematics and mathematics education 
and their potential to foster both understanding and transformation of contemporary 
educational problems. With the advent of this book, mathematics education stands 
ever more squarely in the camp of the critical tradition. 

Clearly there are vested interests for certain kinds of mathematical knowledges 
that provide ballast for regnant regimes of capitalist exploitation that give rise to 
asymmetrical relations of power and privilege centred around race, class, and gender 
relations and affiliations, and that give license to pursue narrow neoliberal 
approaches to educational policy and pedagogy. Whereas much educational 
criticism has degenerated into sound-byte rebukes of the corporatisation of the 
educational lifeworld, and the technocractic and instrumental rationality of school 
reform mandates, the authors contributing to this volume display a precient and 
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systematic awareness of how school mathematical knowledges generated across 
various institutional bases have become functionally advantageous for particular 
modes of governmentality and social control. Working within a zone of endeavour 
that marks a political shift in mathematics education in which hegemonic attitudes of 
objectivity and facticity are challenged for their insinuation into certain normative 
educational policies and practices, the authors of Researching the socio-political 
dimensions of mathematics education: Issues of power in theory and methodology 
undress conceptual distinctions among knowledge, power, economics, and values 
within current instantiations of mathematics research in an attempt to unseal the 
hatches of their seemingly watertight boundaries. Yolking together methodology, 
politics, knowledge and values in an attempt to reconceptualise mathematics 
education as much as a political project as a disciplinary practice, this volume never 
the less carefully avoids rhetorical excess as well as ideological and dogmatic 
imposition. More nuanced formulations of mathematical knowledges along the lines 
suggested by the authors of this volume can help researchers and teachers identify 
and transform those mathematical knowledges that integrate us into the larger social 
totality of contemporary capitalist society. 

The concept of power is the load-bearing category of the book, demonstrating a 
debt to and an affinity with the critical education tradition, especially the socio- 
political strand that grew in tandem with the sociology of knowledge school in the 
early 1980s. The political leitmotif that connects all of these essays is the attempt to 
construct a more progressive mode of mathematics education through a 
hermeneutical, phenomenological and dialectical engagement with socio-political 
approaches to meaning-making and praxis. The book itself is a lesson in Freirean 
pedagogy as it attempts to set the context for a critical, self-reflexive understanding 
of mathematics education as a field of inquiry. That the editors are able impressively 
to achieve a clarity of exposition and a precision of conceptual delineation, even as 
they challenge the reader with a dialogical structure that positions both authors and 
readers in a network of plurivocal discourses, is a testament to Valero and 
Zevenbergen’s ingenuity and creativity. The result is a set of filigreed discussions 
about mathematics education research and a systematic and coherent articulation of 
mathematical knowledges that have not been widely available for mathematics 
education postgraduate students and mathematics researchers. In redefining the 
debate over mathematical knowledges and social practices, this landmark new book 
joins the pioneer efforts of critical educators to speak knowledge to power. 



Peter McLaren 

University of California, Los Angeles 
USA 




INTRODUCTION 



SETTING THE SCENE OF THIS BOOK 



This book emerged from the desire for bringing together two main concerns, 
namely, the need for reflecting on the implications of adopting socio-political 
approaches on the understanding of mathematics education phenomena, and the 
need for evidencing the implications of those frames on the research process itself. 
In other words, the chapters in this collection reflect on and link mathematics 
education as a 'practice’ and as a 'field of knowledge’ — to use Ernest’s (1998) 
terminology — from socio-political perspectives. It is precisely the combination of 
these two interests that makes this collection an original, needed contribution to 
international literature in the discipline, in general, and to the growing research on 
the social and political dimensions of mathematics education, in particular. 

In the last decade, the international community of mathematics education 
researchers has increasingly recognised the importance of studies on the social 
dimensions of mathematics education. These studies not only represent a 
considerable shift in perspective from the dominant paradigm of psychology that has 
supported most of the conceptual development of mathematics education research. 
They also provide new insights that have allowed us to improve our understanding 
of mathematics education. Within the approaches that claim to focus on the ‘social’, 
there can be found many different interpretations of the term. For some researchers, 
following the ideas of social constructivism, the ‘social’ refers to the nature of 
mathematics as a knowledge that is constructed in an interpersonal interaction 
between the teacher and students and also among students themselves. The exchange 
among the participants in a learning situation is the core of the ‘social’ dimension. 
Some other researchers have gone further in considering how those interpersonal 
interactions form patterns of relationships in the classroom and how the whole 
classroom environment constitutes a micro-community in which learning takes 
place. The ‘social’ in this case is conceived in terms of a ‘classroom culture’ and the 
evolving learning practices of that closed classroom community. Cognitive 
processes are not independent of the meanings that emerge in those communities 
and of the ways of communicating meaning in those social and cultural situations. 
These points of view have clearly shifted our attention from conceptions of 
mathematical learning as an individual, mental, decontextualized construction. 

These two types of understanding of the ‘social’ are at the core of what might be 
called the ‘social turn’ in mathematics education (Lerman, 2000). They have been at 
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the centre of a prolific area in the last decade, illustrated by books such as Boaler 
(2000) and Burton (1999). We find that these definitions of the ‘social’ and the ways 
of researching the phenomena of mathematics education can be broadly categorised 
as socio-cultural-psychological understandings of the ‘social’ in mathematics 
education. Often, these perspectives resonate with the work of Vygotsky and are 
referred to as a ‘socio-cultural’ perspective where there has been a concerted effort 
to unite the social and psychological domains in order to understand their interaction 
and impact on learning mathematics. 

However, it is possible to identify another trend strongly rooted in sociology, 
critical theory and the politics of education. This trend stands on the assumption that 
mathematics education is, in essence, a social and political practice. This practice is 
social because it is historically constituted in complex systems of action and 
meaning and in the intermesh of multiple contexts such as the classroom, the school, 
the community, the nation and even the globalised world. This practice is political 
because the exercise of power, both in it and through it, is one of its paramount 
features. In mathematics education it is always possible to ask whose knowledge is 
being represented in society, schools and classrooms, and with what effects for the 
different participants in it. The recognition of the different and multiple positions 
that social actors can adopt in relation to and with the use of (school) mathematical 
knowledge is at the core of discussions of equity, social justice and democracy in 
mathematics education. The politics of mathematics education is essential to an 
understanding of mathematics education practices in large social contexts and form 
this broader understanding of the ‘social’. 

Pioneer studies from this perspective are the work of Mellin-Olsen (1987) and 
Skovsmose (1994). More recent contributions in this trend are the book by Dowling 
(1998) and some of the chapters in Athew, Forgasz and Nebres (2001). The 
proceedings of the three meetings of the Mathematics Education and Society 
Conference (Gates & Cotton, 1998; Matos & Santos, 2000; Valero & Skovsmose, 
2002) also evidence the expansion of this area of research. Even though publications 
within this trend have been appearing intermittently throughout journals and books, 
the production is not yet so extensive when compared with the volume of 
publications following dominant research approaches. This collection presents a new 
contribution to international research literature in the socio-political trend of 
mathematics education. 

The book, though, does not gather papers reporting research carried out from 
socio-political perspectives. Rather, authors have been invited to present a reflection 
on the research process in mathematics education when adopting such a position. As 
a preliminary working definition, we conceive research as a social and political 
practice in which people engage in a process of systematic inquiry, which involves 
creating an interpretative bridge between situations being observed by a researcher 
and previous formulations about such situations. Research is done through a 
constant exchange between many intervening actors and factors, such as the 
researchers who build and experience the whole process; the situations which are 
approached; the theoretical tools adopted by the researcher to tackle the situations; 
and the methodologies or ways of connecting the situations with the theoretical tools 
in order to produce interpretations of former. A socio-political perspective in 
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mathematics education does not only offer possible theoretical tools and 
interpretations, but also emphasises the researcher’s awareness of the research 
process and on how he/she privileges — and silences — diverse aspects of the 
research activity. In this sense, examining the process of research and its elements 
— and evidencing the power relationships involved in them — becomes one of the 
central features of socio-political approaches in mathematics education research. In 
other words, the adoption of socio-political approaches in mathematics education 
research also invites the researcher to be critical towards his/her own activity as a 
researcher. While this is a feature of a number of chapters, other authors have 
addressed it in a minor way in their submissions to this book — but have considered 
these issues in other papers related to their research. 

In the international literature on mathematics education research, little attention 
has been paid to the examination of the research process. The few publications 
presenting theoretical and methodological discussions have been imbued with either 
psychological or socio-cultural psychological terms of reference. Examples of such 
publications are Sierpinska and Kilpatrick (1998), Kelly and Lesh (2000) and more 
recently English (2002). Understanding the implications of adopting a socio-political 
perspective to inquire the teaching and learning of mathematics demands, among 
others, examining issues such as the limitations of existing research results, the 
implications of adopting new theoretical tools, the characteristics of doing research 
in highly conflictive environments, the positioning of the researcher in the research 
process, and the implications of adopting socio-political methodological 
frameworks. The chapters in this book address one or more of these issues as part of 
their ‘meta-reflection’ on the research process in mathematics education. 

Given that we acknowledge the dynamic nature of research, in which exchange 
and conversation are paramount, we have structured this book around the idea of 
dialogue. Through dialogue we engage in practice and. thus, in the transformation of 
our world. We create discourses that allow us to position ideas, activities and 
ourselves in larger arrangements of social action. In this book, this dialogic 
interaction is manifested concretely in the effort that the authors and editors have 
made to relate ideas in their chapters to those presented in other chapters, in search 
of a multi- vocal discourse to refer to the socio-political dimensions of mathematics 
education. First, this introduction brings forward a chapter by Paola Valero in which 
there is a discussion of the meaning of power in mathematics education. The chapter 
attempts to establish a dialogue between existing dominant research literature and 
the socio-political approach that this book adopts. This section also presents an 
overall dialogic relation among the different chapters and units in the book. 
Secondly, the subsequent chapters are organised in five dialogic units. A dialogic 
unit is a cluster of chapters addressing similar aspects of the research process. The 
first dialogic unit, including the chapters by Dylan Wiliam, Hannah Bartholomew 
and Diane Reay and by Stephen Lerman and Robyn Zevenbergen, adopts a critical 
position towards existing research results, based on the adoption of socio-political 
approaches in the examination of key research areas such as assessment and 
classroom communication. The second dialogic unit, comprising the chapters by 
Paul Ernest and by Tony Cotton and Tansy Hardy, addresses the implications of 
adopting alternative theoretical tools in researching mathematics education. The 
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third dialogic unit, covering the chapters by Nuria Gorgorio, Nuria Planas and Alan 
Bishop and by Gelsa Knijnik, discusses the tensions emerging while doing research 
in highly conflictive environments. The fourth dialogic unit, containing the chapters 
by Tamsin Meaney and by Anna Chronaki, discusses the issue of the researchers' 
positioning with respect to the research participants. The fifth dialogic unit, 
including the chapters by Bill Atweh, by Ole Skovsmose and Marcelo Borba, and by 
Renuka Vithal, deals with the adoption of socio-political methodological 
frameworks. Finally, the epilogue, with a chapter by Thomas Popkewitz, represents 
an exchange between mathematics education and general sociology and education, 
through his reading, critique and interpretation of all the chapters in the five dialogic 
units. With this structure and organisation of the chapters, we expect to capture the 
multiple connections that the authors and editors of this book have experienced in 
different spaces and during the years in which we worked together on this 
publication. 

We expect that this collection of papers will be of interest not only to established 
researchers in mathematics education, but also to research students who are seeking 
alternative tools to engage in the task of understanding the enormous complexity of 
the acts of mathematical learning and teaching in diverse settings. 
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PAOLA VALERO 



SOCIO-POLITICAL PERSPECTIVES ON 
MATHEMATICS EDUCATION 



In the short editorial note to the introductory section of this book the editors argued 
in favour of an emerging research trend in mathematics education called the socio- 
political perspective. They have briefly mentioned how this trend pays particular 
attention to the fields of practice and of academic research of mathematics 
education. My intention in this first chapter is to make a case for the existence and 
need to attend to such an approach. I explore possible reasons why the adoption of a 
socio-political perspective to research mathematics education practices, as unfolded 
in different educational environments, provides fruitful ways of conceiving the 
phenomena of the teaching and learning of mathematics. These conceptions open 
possibilities to understand other aspects of those practices and phenomena that other 
well-established research trends have not substantially considered. I also engage in a 
‘meta-reflection’ about the practice of researching mathematics education. I contend 
that part of the development of a socio-political approach involves posing critical 
questions to the way in which we as researchers, in our activity, build theories, 
constmct ‘objects’ of study and influence our world with the knowledge that we 
produce. In other words, I ask questions about the way in which we exercise power 
with our research in mathematics education. 



REVISITING THE CORE OF MATHEMATICS EDUCATION RESEARCH 

Mathematics education researchers, through their activity and in their discourse, 
have provided definitions of their field of study. These definitions start by 
characterising — and therefore constructing (see Popkewitz, this volume) — the 
‘objects’ that form a part of its gaze. Even though it is possible to claim that 
mathematics education is a ‘new’ discipline or field of academic research, there 
have been multiple ways of defining its objects of study. There has also been a wide 
range of ‘lenses’ that researchers have chosen to give an account of those objects. 
Unity in approach has not characterised the evolution of the field, particularly in 
recent times. This diversity has raised a number of debates including whether or not 
mathematics education can in fact be considered a discipline (e.g., the discussion in 
Working Group 4 in Sierpinska & Kilpatrick, 1998, p. 25), whether there is a search 
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of identity (e.g., Sierpinska & Kilpatrick, 1998) or, if in fact, the field has wide- 
spread, multiple identities (e.g., Vithal & Valero, 2003), and whether the various 
approaches — including the theories and methodologies — represent ‘valuable’ 
contributions to both the practical and theoretical concerns of the field (e.g., Lesh, 
2002). In all these discussions, there has been a constant creation of discourses about 
what mathematics education research is, as well as what the practices of 
mathematics education in schools and other spaces are. This means that as 
researchers, we create the ‘objects’ of our study while we engage in the practice of 
researching those objects. 

This remark is of crucial importance when attempting to define the elements of a 
research approach in mathematics education — in relation to other possible 
approaches — because it allows us to see that what we choose to research and the 
ways in which we carry out that research are constructions determined, among other 
factors, by who we are and how we choose to engage in academic inquiry. In other 
words, there are considerable ‘subjective’ and ‘ideological’ grounds — rather than 
‘objective’ reasons — to engage in particular ways of conceiving and conducting 
research in mathematics education. Furthermore, there are many socially, 
economically and historically grounded reasons for understanding the development 
of this field of study and its constructions. 

When tracing the trajectory of mathematics education research in English 
speaking countries, many authors have pointed to the origins of the discipline 
emerging mainly in the intersection of mathematics and psychology (e.g., Kilpatrick, 
1992). Even though other fields of study have also played a role in contributing to 
the core of the field, these two have shown the most prolific developments. This 
means that the dominant definitions of mathematics education practices and 
mathematics education research have mainly arisen from the work of 
mathematicians whose focus has been on mathematics, or of psychologists who have 
a strong propensity towards learning and cognition. The result of this has been the 
emergence of definitions of mathematics education as the field of study which 
‘ investigate^] and [develops] the teaching of mathematics at all levels including its 
premises, goals and societal environment’ (Wittmann, 1998, p. 87). Mathematics as 
‘an original and natural element of human cognition’ (p. 90) is the starting point of 
this endeavour. The approaches adhering to this type of definition have spawned a 
considerable body of knowledge about the teaching and learning of school 
mathematics — each with its own nuances and assumptions. The focus has been 
predominantly on how individuals learn (school) mathematics and, in so doing, this 
research has developed an improved understanding of the ways in which practices in 
schools may enhance the learning and mathematical thinking capacity of individual 
students. Today, one only has to attend the many mathematics education 
conferences throughout the world — whether these are for teachers or researchers — 
to notice the dominance of this focus. Similarly, surveys of publications including 
books, journals and conference proceedings strongly support the claim that 
mathematics education is dominated by these two views of the field (Chassapis, 
2002; Gomez, 2000; Skovsmose & Valero, 2002). 

When looking at the evolution of the field in relation to the historical time in 
which it started flourishing — namely, around the middle of the 20 th century — , it is 
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not surprising that the association between mathematics and psychology had 
supported mathematics education research. If we look at the history of mathematics 
education, as seen from the USA point of view (see Schoenfeld, 2002, pp. 437-443), 
we find a relationship between the expansion of different schools in psychology — 
such as the Gestalt psychology, behaviourism, and constructivism — and the 
different types of studies and directions that research has taken 1 . It is not implausible 
to hypothesize that the people who started doing research on different phenomena 
related to the teaching and learning of mathematics have found it fruitful to borrow 
theories and research tools from psychology. Such fruitfulness could be seen in the 
possibility to concentrate on understanding and improving individual learning and 
achievement, one of the main justifications and characteristics of general 
educational reforms in the USA since the 1960’s (e.g., Lieberman, 1992); and to 
focus on mathematical thinking and cognition, one of the banners of mathematics 
education movements from the time of the New Maths. Some trends of 
psychological research could have been regarded as the most appropriate to reach 
educational as well as mathematics-related research aims. It is also worth reminding 
that in search for academic recognition, mathematics educators could have found in 
psychology and mathematics good allies to legitimate their work, as Lerman (2000, 
p. 22) argues: ‘Both the disciplines of mathematics and psychology have high status 
in universities, and locating mathematics education within either group is seen as 
vital in some countries in terms of status and therefore funding and respectability’. 

Besides the internal reasons for the fruitfulness of this alliance, it could be 
interesting to look at its possible social significance and ‘functionality’ in relation to 
broader frames of reasoning. Popkewitz (2002) has argued that the development of a 
particular kind of schooling and of the educational sciences — including curricular 
studies and subject-matter didactics such as mathematics education — has to be 
understood in relation to the consolidation of the modern state, one of whose main 
concerns is the administration of its citizens: 

The school subjects are not merely identifying and organizing academic 
disciplines of mathematics, science, history, geography, music or art into 
formats that children learn. If one historically considers the school subjects in 
the beginning of the 20 th century, they installed standards that were to make 
the child’s conduct legible, easily administrable, and equal. The logic 
underlying the teaching of mathematics and other curriculum, for example, 
was less related to the academic discipline than to a romantic, even spiritual 
hope of the future of a liberal democracy and a fear of deviance engendered in 
the hope [...] Pedagogy was to fabricate the new child who embodied the 
political principles of action and participation and, to paraphrase curriculum 
writers of the time, to prevent the barbarians from knocking at the American 
door. (pp. 37-38) 



An interesting historical exercise to research the history of the discipline, at least in the USA, could be 
to analyse the trends of the large number of volumes produced by the National Council ofTeachers of 
Mathematics (NCTM) and track the emerging construction of the objects 'mathematics education 
practices’ and ‘mathematics education research’. This is in part what Schoenfeld (2002) does for the 
early developments at the beginning of the 20 ,h century. 
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The role of psychology, more than any other social science, has been essential in the 
process of making the child ‘administrable’ through (mathematics) education 
because it has provided tools to name, describe and measure the way in which 
students are expected to think and behave within particularly socially valued 
systems of reason. Part of the administration of the child exercised through 
mathematics education is the reduction of the student — a fully socially-grounded 
child — to a cognitive subject whose dimensions of interest for the study of 
mathematics education are her or his mathematical thinking processes. This 
cognitive subject, which the discourse of mathematics education research constmes 
as a ‘schizomathematicslearner’ (Valero, 2002b), embodies the main features that 
are of interest to mould: reasoning and thinking within the frames of reference of a 
discipline that has proven to be effective in the development of the type of society in 
which we live today. Mathematics and school mathematics are strongly linked with 
dominant systems of reason in the white. Western world. Lerman (2000, p. 21), 
adopting some of the main claims in Walkerdine (1988), states that mathematics is 
‘seen as a marker of general intellectual capacity’, whose symbolic power allows to 
preserve ‘its gendered and Eurocentric character, creating through its discursive 
practices the reasoning logical norm’ . It is precisely this characteristic what connects 
mathematics — and mathematics education — to the systems of reason, which 
constitute founding pillars of the enterprise of modernity, such as the primacy of 
scientific rationality, objectivism, utilitarianism, progress and even democracy. 

The recognition that mathematics and mathematics education have been central 
to the construction and consolidation of these systems of reason — which go together 
with systems of production — has helped in sustaining the advance of mathematics 
education, including the interest in developing effective ways of enhancing 
educational processes in this subject area. This key role is associated with the 
construction of ‘myths’ around mathematics education. Dowling (1998) has referred 
to the myth of participation as the conviction that people are handicapped to 
participate in society if they do not understand and are not able to use mathematics 
in a critical way. Just as an illustration of how this myth features in mathematics 
education research literature, let me draw on the justification that Malloy (2002) 
offers for the need of developing research and educational practices concerned with 
‘democratic access to powerful mathematical ideas' — one of the key notions in 
English (2002): 

An ideal education in which students have democratic access to powerful 
mathematical ideas can result in students having the mathematical skills, 
knowledge, and understanding to become educated citizens who use their 
political rights to shape their government and their personal futures. They see 
the power of mathematics and understand that they can use mathematical 
power to address ills in our society. Education of this sort addresses political 
aspects of democratic schooling, the social systems of nations, and often has 
as its focus the social betterment of nations and the world [...] The crux of 
democratic access to mathematics is our understanding and researching new 
ways to think about mathematics teaching and learning that has a moral 
commitment to the common good, as well as to individual needs. (Malloy, 

2002, p. 17, emphasis in the original) 
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In this fragment mathematics education is clearly identified as a key element in 
educating citizens who are competent in dealing with the basic challenges of current 
societies. Of course, research and practices have to face the facts of 
underachievement and exclusion of some groups of students because it is desirable 
that all students — around the world, not only in the USA — acquire the intrinsically 
good qualities of mathematics education. It is not difficult to find in literature 
assertions, such as the one mentioned above, that clearly reveal the almost blind 
trust of researchers in the intrinsic goodness of mathematics education. To put it in 
other terms, the discourses of mathematics education have resonated with the 
discourses of mathematics and psychology, as well as with the discourse of 
modernity in the construction of a particular research discipline, with particular 
theories and methods, supporting the constitution of practices in the classroom that 
fulfil essential social functions, which help in sustaining a certain kind of social 
organisation. 

My intention here is not to deny the contributions of the core of research in 
mathematics education. From this research, we know much more about how the 
acquisition of different mathematical ideas by different students in diverse formal 
and informal educational settings takes place. We also know more about the 
mathematics curriculum, its planning and implementation in the classroom. We have 
also gathered significant knowledge about the challenges of assessment, the 
introduction of information technologies and the creation of more attractive, friendly 
learning environments for students who otherwise would have ‘suffered' in the 
mathematics classroom. We know more about mathematics teachers, their education 
and their working environments. Research has also shown that all this knowledge 
has helped in improving the practices of mathematics education in educational 
institutions. I would not suggest that this research has been misleading or that it has 
been deliberately used to manipulate and alienate students. Rather, I contend that the 
kind of discourse that mathematics education research and practices have 
constructed responds to the conditions of the social space in which it has originated 
and developed. What has been conceived as the progressive consolidation of a 
discipline, with a central ‘research problematique’ (see Adda, 1998, referring to 
Freudenthal's list of thirteen problems for mathematics education research — in 
Freudenthal, 1983), cannot be isolated from the social, political and economic frame 
in which that scientific endeavour has been carried out. Furthermore, I contend that 
the dominant discourse has been associated to a certain research focus and, 
therefore, has underplayed other elements that are as significant as individual 
mathematical cognition to reaching an understanding of mathematics education 
practices. In what follows I will examine how these alternative approaches have 
entered the field. 



EXAMINING THE SOCIAL TURN IN 
MATHEMATICS EDUCATION RESEARCH 

In more recent times there has been an increasing amount of research with a 
different emphasis compared to the core of mathematics education research as 
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defined above. In an overview of such research, Lerman (2000) referred to it as the 
‘social turn’ in mathematics education and identified it as a trend that clearly 
appeared in published literature in English by the end of the 1980s. Lerman 
highlighted the fact that even within the mathematical-psychological mainstream of 
mathematics education research there was a degree of recognition of some ‘social’ 
factors such as interaction among cognitive subjects — named ‘social’ interaction in, 
for example, constructivist theories — , or humanistic and democratic concerns — 
named ‘social’ concerns — of researchers and teachers. However, the ‘social turn’ 
does not take on these meanings of the term ‘social’ but adheres to a more 
‘essential’ meaning. Lerman defined this social turn as ‘the emergence into the 
mathematics education research community of theories that see [mathematical] 
meaning, thinking, and reasoning as products of social activity’ (p. 23). According 
to Lerman, the ‘real’ social turn occurred with the recontextualisation of socio- 
cultural psychology, of anthropological theories about cognition in practice, and of 
sociological theories of the construction of learning practices in the social spaces of 
schooling. This has led to the production of new knowledge within the field of 
mathematics education. Such knowledge differs fundamentally from the conceptual 
creations in mainstream mathematics education in the conception of the nature of 
what it means to learn, think and come to know (school) mathematics. In saying that 
‘meaning, thinking, and reasoning [are] products of social activity’ we are moving 
away from the conception of these ‘objects’ as emerging from and within the mind 
of decontextualised cognitive subjects — with or without interaction with others. In 
fact the assertion implies that these ‘objects’ — or processes — are constituted in the 
encounter between contextualised, historically grounded human beings and their 
activity in particular' settings and spaces that are socially structured. In this way 
(mathematical) meaning, thinking and reasoning emerge from and within this 
encounter and not from a mental process located somewhere in the ‘head’ of 
cognitive subjects. 

Another element of central importance to the shift from mainstream mathematics 
education is the advance in the sociology of mathematics and in its formulations of 
mathematics as a social construction — as opposed to previous philosophies of 
mathematics, which did not significantly distance the ontology of mathematics from 
the basic ‘Platonic illusion’ (Rav, 1993, cited in Restivo, 1999). I think it is critical 
to point out that, even though the ideas of mathematics as a social, changing and 
fallible activity have been behind a great deal of the developments of mathematics 
education from, for example, constructivist perspectives, it is within the social turn 
that there really appears to be a theoretical consistency between a sociologically 
inspired philosophy of mathematics and mathematics education. Consider, for 
example, Restivo’s work on the sociology of mathematics (e.g., 1992, 1998, 1999). 
In his many interactions with mathematics education researchers — such as in the 
Mathematics Education and Society Conference (see Gates & Cotton, 1998; Matos 
& Santos, 2000; and Valero & Skovsmose, 2002) — Restivo constantly insists that it 
is not easy for mathematics educators to leave behind the ‘Platonic illusion’, even 
though we profess some of the ideas of the social turn. For it seems, in the first 
place, difficult for mathematics educators to grasp that the ‘social’ transcends inter- 
individual interaction for the construction of both mathematics and school 
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mathematical learning (Restivo, 1998). Interaction among people in the construction 
of knowledge can well be conceived as talk and dialogue happening in a vacuum. In 
this case the ‘social’ interaction resembles ‘mental’ interaction — in a traditional 
psychological sense — because it gets emptied of all its contextual foundation. The 
‘social’ encompasses the people, their interactions, their activities in particular social 
spaces and historical times, the traditions and rituals of entering into those spaces 
and the overall structures in which all the former take place. Second, it is difficult 
for researchers in mathematics education to get rid of the shadow of professional 
mathematics to comprehend school mathematics as yet another social construction 
that, given the particular settings in which it is constituted, obeys the rules of 
practice that are not those of the professional community of mathematicians. 

As an example of what the latter criticism means let me examine the 
recontextualisation that van Oers (1996) undertakes of Vygotskyan cultural- 
historical psychology to produce some knowledge about school mathematics. Van 
Oers starts by defining mathematical learning as ‘a process of making sense of 
mathematics as it is brought to us by cultural history’ (p. 92). This process involves 
negotiation of the culturally-created meanings of mathematics. A theory of learning 
should then give an account of how those meanings, which are in the first place 
negotiated by mathematicians in their socio-cultural activity, are formed by children 
in the context of the school. The centre of a theory of learning that intends to 
provide an account of the meaning creation resides in how the teacher — a more 
competent participant in the process of interaction and negotiation of meaning, that 
is, a representative of the mathematical culture — can in fact support and direct the 
students’ acquisition of meaning in desired directions. It is interesting to note how, 
in van Oers’ formulations, there seems to be a decontextualisation of the social 
space of the classroom and of, consequently, mathematical learning. The 
situatedness of the processes of learning seems to blur once it has been stated that 
the core of ‘culture’ and ‘society’ resides both in the intrinsic nature of mathematics 
and in the close interaction between students and teachers in the classroom. Once 
this decontextualisation happens, then the essence of the social and cultural 
dimension of learning — what would differentiate van Oers’ formulations from, for 
example, those of a constructivist — is the maintenance of a necessary resemblance 
between the process of producing mathematics — by mathematicians — and coming 
to know school mathematics — by students in the classroom. In other terms, it seems 
that the socio-cultural pillars of this approach to mathematical learning have diluted. 

But van Oer’s approach is one among many viewpoints that could be identified 
as being part of the social turn. As a representative example of this variety, the 
reader can take a look at Steffe, Nesher, Cobb, Goldin and Greer (1996). In this 
book there is a section called ‘Sociological and anthropological perspectives on 
mathematics learning’. In this section there are ten chapters, authored by recognised 
researchers, in which the main assumptions of their perspectives are presented. The 
books edited by Atweh, Forgasz and Nebres (2001), Boaler (2000) and Burton 
(1999) also include some chapters that represent other (related) approaches. Some 
approaches are closer to cultural psychology — e.g., van Oers (1996) — while other 
have adopted situated cognition theories — e.g., Forman (1996). Some of these 
views could be seen as complimentary to the traditional psychological perspectives 
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— such as the work of Cobb and collaborators (e.g., Cobb, 2000) who argue for the 
coordination of individual and social analysis of learning in the classroom — , while 
some argue in favour of the alternative nature of their theoretical constructions (see 
Cobb, Jaworski & Presmeg, 1996). Thus, as mentioned in the editorial comment to 
the introductory section in this book, there are multiple definitions of the ‘social’, 
even within the social turn. 

Within this multiplicity, I see that a socio-political trend, much less represented 
in terms of published research, is in consolidation within the social perspectives. 
This trend deserves to be examined and characterised as a line of thought within the 
social turn. 



SPOTTING THE SOCIO-POLITICAL TREND IN 
MATHEMATICS EDUCATION RESEARCH 

In his account about the origins of the social turn, based mainly on the consideration 
of English-language publications, Lerman (2000, p. 24) noted that ‘the receptivity of 
the mathematics education community to social theories was due more to political 
concerns that inequalities in society were reinforced and reproduced by differential 
success in school mathematics, than social theories of learning’ [my emphasis], 
Lerman suggests here that some researchers in mathematics education started 
focusing on the fact that there seemed to be a systematic exclusion of some students 
from the possibility of engaging in the learning of mathematics. These researchers, 
in search for understandings of this fact, found support in social theories. It is clear 
that the ‘political concern’ of some of these people resonated with the new tools that 
developments in sociology, anthropology and critical education could offer. 

This route had already started to be explored by people in other non-English- 
speaking research traditions. The politics of mathematics education (Mellin-Olsen, 
1987) was probably the first book in mathematics education in which the term 
‘politics’ appeared in the title. Power was central to Mellin-Olsen' s 
multidisciplinary view of mathematics education. Behind his book and approach 
there was a tradition of work in Norway and Denmark in which the ‘political 
dimension’ of mathematics education had been explored and discussed (e.g., Mellin- 
Olsen, 1977; Skovsmose, 1980, 1981a, 1981b). This Scandinavian tradition, rooted 
on Action Theory and Critical Theory and drawing theoretical tools from a variety 
of social sciences, can be considered as a key element when tracing the emergence 
of the socio-political trend. 



Some key notions 

It is important to examine more carefully how the political concerns of some 
scholars developed into what could be called a ‘socio-political’ trend in mathematics 
education research. In other words, it seems relevant to bring some elucidation to the 
meaning of the terms ‘social’ and ‘political’ in this expression. The ‘social’ 
component of this term is more or less defined according to the clarifications and 
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essential points that were noted above as being the difference between the social 
turn and mainstream research in mathematics education. The ‘political’ component, 
however, has not been clearly defined yet. I would like to contend that even if the 
social rum derived from a political concern of some researchers, not all the theories 
and approaches developed as part of the social shift have in reality incorporated an 
analysis of power in association with mathematics education. 

Let me start by a simple definition of the term ‘political’ as awareness of the 
existence of power. Now let me reiterate, for example, van Oers’ socio-cultural 
psychology of mathematics learning. Where does a consideration of power appear in 
van Oers’ theory? A similar question can be asked for all the ten socio-cultural 
chapters in Steffe at al. (1996). It is possible to argue that ‘power’ appears in 
association with statements of the type: Since mathematics is a powerful knowledge 
in our society, then it is important to improve the access of as many students as 
possible to a quality mathematics education. Such an assertion implies, in other 
terms, that mathematics and mathematics education empower. That there is 
empowerment associated with mathematics and mathematics education is sometimes 
an explicit assumption — see e.g., Cobb & McClain (in press) when justifying the 
relevance of students’ statistical understanding as a part of their competence as 
citizens — , but most of the times it remains tacit. It is interesting to highlight that 
this type of political concern, however, does not differ substantially from the also 
tacit political concern of psychology-oriented research in mathematics education. 
Skovsmose and Valero (2001) have argued that much research work seems to adhere 
to the idea that mathematics is in itself an indispensable, good and desired 
knowledge in our current (Westernised) world, and that mathematics education has 
the positive role of enculturating the new generations into that knowledge and all its 
related values. The unquestioned intrinsic goodness of both mathematics and 
mathematics education represent the core of its ‘political’ value: If students and 
citizens come to learn a considerable amount of mathematics properly, they will 
become per se better people and better citizens; that is, mathematics and its 
education empower or have the capacity of giving power to people. In other words, 
there is an intrinsic resonance between mathematics, mathematics education and 
power. The quotation from Malloy (2002) above illustrates this type of argument. 

The problem with this kind of assumption is that there is no necessity for a 
further examination neither of mathematics as a knowledge and of mathematics 
education as practices, nor of power. Power, in that form and definition, is taken for 
granted, and whenever it appears as part of the research discourse or the public 
discourse about mathematics and mathematics education, then good mathematics 
and mathematics education practices get vested with a veil of sanctity and 
redemption of humanity. The acceptance of ideas related to the intrinsic resonance 
of mathematics, mathematics education and power helps sustaining the alchemy of 
mathematics as a school subject that can be used very efficiently in the 
administration of the child — to put in it Popkewitz’ (this volume) terms. 
Furthermore, there is a fundamental problem with the attribution of power to 
mathematics in this way. Saying that mathematics is powerful means that 
mathematics in itself can exert power, what implies that mathematics is given the 
status of a social agent. Mathematics is given a life of its own that it does not have. 




14 



P. Valero 



It is people, in their activity, who use mathematics as a tool of power. Saying that 
mathematics is powerful, therefore, leads us to a new kind of Platonism (Valero, 
2002a). In this way, the field becomes trapped again in the ‘Platonist illusion’ that 
the sociologists of mathematics have so fiercely criticised. 

What power means in association with mathematics education needs to be 
carefully examined (see Skovsmose & Valero, 2002; Valero, 2002a). Therefore, it is 
important to examine the naive definition of power presented above, and to bring 
forward a more complex notion of ‘political’ and of ‘power’. Let me adopt a view of 
power rooted in the Marxist tradition. From such a perspective, power is the 
capacity of some — the owners of resources or a dominant class — to mould the 
living conditions of others — the dispossessed — by alienating them from the 
produce of their work activity. Such a capacity, rooted in basic forms of production, 
is reinforced by a whole ideological superstructure, which supports and feeds the 
maintenance of class divisions. Power, then, is a capacity of some people — or 
groups of people — to keep others in their condition of excluded. Although this 
definition, so formulated, may misrepresent the depth of its theoretical lineage, it is 
important to highlight that its essence is a division and a struggle between those who 
are ‘included’ and those who are ‘excluded’. This struggle represents a relation in 
which some tend to win — although there are always spaces for contestation and 
resistance on the side of the excluded (as Apple, 2000, reminds us). 

This conception of power has taken different shapes in mathematics education. A 
significant representative of this view is the political challenge posed by 
ethnomathematics to the reign of Western, white mathematics. A fundamental 
critique by D’Ambrosio (1993, p. 10) is the uncontested imposition of mathematics 
as ‘a form of logic and rational thinking that became the characteristic feature of the 
human species’ (my translation). Because of this privileged status in the cultural 
construction of the Western world — a particular, but universalised rationality — , 
mathematics ‘is positioned as a promoter of a certain model of exercising power 
through knowledge’ (p. 24, my translation). In the historical development of the 
Western world, which has impacted the transformation of the rest of other peoples, 
mathematics ‘brings the memory of the conqueror, the slave-owner, in other words, 
the dominator; it also refers to a form of knowledge that was built by him, the 
dominator, and that he used and still uses to exercise his dominance’ (D’Ambrosio, 
1996, p. 1 14, my translation). Powell (2002, p. 17) also highlights that 
ethnomathematics departs from forms of thought that privilege ‘European, male, 
heterosexual, racist, and capitalistic interests and values'. This critique of 
mathematics as a tool of power is incorporated into research and into the 
pedagogical proposals derived from it — see Knijnik (this volume). Bauchspies 
(1998, 2000, forthcoming) also illustrates the role of mathematics and science 
education in relation to power structures in classrooms in West Africa. 

There are numerous studies approaching the issues of equity in mathematics 
education on the grounds of students’ race, class, gender and language, among 
others, which adhere to this definition of power. A significant example is the work 
of Frankenstein (e.g., 1987, 1995) and her understanding of mathematics education 
as a critical process in which students realise their conditions within a system of 
class division through their mathematics education experience. The point being 
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proffered by this branch of mathematics education is not only adopting a critical 
position towards the contents and the processes of learning, but also towards the role 
that mathematics and mathematics education play in the very same social conditions 
of students, as well as in the possibilities of transformation of those conditions. 

One element that clearly emerges from this type of definition of power — in 
association with the use of Critical Theory — is the necessity of questioning both 
mathematics and mathematics education practices. Such a questioning leads to an 
interrogation of ideas such as the intrinsic goodness of mathematical knowledge — 
e.g. Is it possible to assume that mathematics is a knowledge associated exclusively 
with progress and the well being of humanity? Or do we need to consider the 
involvement of that knowledge in the creations of both wonders and horrors in our 
current technological society? (D’Ambrosio, 1994; Skovsmose, 1994) — , and the 
intrinsic ‘empowering’ nature of mathematics education — e.g., Can we really trust 
Malloy (2002) in her view that good mathematics education will in fact make good 
citizens? Or should we consider the ways in which textbooks, policy makers and 
even mathematics education researchers build the myth of participation around 
mathematics education (Dowling, 1998)? In the case of the ethnomathematical 
program it is clear that any reformulation of mathematics education as social and 
cultural practices includes an examination of the goods and evils of the uses of 
mathematics within the social structures in which they emerge. The ‘uses of 
mathematics’ here do not only refer to the concrete applications of mathematics in 
the development of technological devices — as Skovsmose (1994) emphasises — but 
also the ‘functionality’ that people give to it in the construction of social relations 
and culture. It is also clear that educational practices get constructed around a 
constant interplay between different types of knowledge — e.g., school mathematics 
and practice-bound mathematics — and around discussions regarding the legitimacy 
and strength of each type of knowledge to address a particular situation (see Knijnik, 
1996). To summarize, a notion of power rooted in Marxist and Critical traditions 
highlights the necessity of incorporating critique as an essential element of a socio- 
political approach. The examination of power requires critique as a means to offer a 
counterpart to naive views about the way in which mathematics and mathematics 
education are implicated in the creation and maintenance of particular social 
structures. 

A third possibility to define power, which moves away from the shortcomings of 
the two previous definitions, is power as a relational capacity of social actors to 
position themselves in different situations and through the use of various resources 
of power. This definition is clearly exposed in Cotton and Hardy (this volume). This 
definition implies that power is not an intrinsic and permanent characteristic of 
social actors — as the two previous kinds of definitions may entail — , but power is 
situational, relational and in constant transformation. This transformation does not 
happen directly as a consequence of open struggle and resistance, but through the 
participation of actors in the construction of discourses. In this sense power is subtle; 
and precisely because of this subtlety it becomes ‘more powerful' . When power is 
defined in these terms, it becomes possible to perform a very fine grained analysis of 
how mathematics and mathematics education are used by people in particular 
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discourses and of the effects of those discourses on social practices and, 
consequently, on people’s lives. 

This last way of defining power has not been so popular among mathematics 
education researchers, probably due to the fact that it is related to more recent 
postmodern and poststructuralist conceptions of power (e.g., Foucault, 1986). 
However, this type of definition could stimulate new prolific production in 
mathematics education research. The reason for this is that such a definition of 
power finds resonance not only with the advancement of postmodern ideas in 
education (e.g., Popkewitz & Brennan, 1998) and in mathematics education — as 
suggested by Ernest (this volume) — but also with new possibilities of reinterpreting 
many of the theories that have been at the centre of the social turn. Consider, for 
example, the ideas of situated cognition and learning as increasing participation in 
communities of practice in relation to this political viewpoint. It becomes possible to 
study how power is an essential constituent of mathematics education practices in 
educational institutions. 

Let me exemplify this possibility. Many of the recontextualisations of, for 
example, Lave’s (1988) ideas in mathematics education research have been a 
substantial part of the social turn. Viewing learning in terms of participation and 
belonging to communities of practice is an alternative to a conception of learning as 
individual mental processes. However, I find that many of these recontextualisations 
have done away with the socio-political depth of Lave' s notion of situated cognition. 
One of the central points of Lave’s argument is that the triad person-in-activity, 
activity and setting — the relationship in which cognition takes place — is 
dialectically constituted in a multiplicity of contexts that provide meaning to the 
relationships in the triad. Lave emphasises the fact that that triad — located in what 
she calls the ‘experienced, lived-in world’ — is dialectically constituted in relation 
with what she calls the ‘constitutive order’ — ‘the mutual entailment of culture, 
conceived as semiotic systems, and organisational principles of the material and 
social universe (of political economy and social structure)’ (Lave, 1988, p. 178). 
This multi-contextuality and deep political nature of cognition is lost when 
researchers in mathematics education reduce the notion of setting to, normally, a 
mathematics classroom. This is also lost when researchers declare the classroom, the 
students and the teacher to be ‘social beings', while building a whole discourse 
throughout the research process, which in fact isolates the classroom from both the 
social arenas in which it is immersed and from larger contexts. The result is the 
creation of objects which are given the label ‘socio-culturaT, but which in reality are 
conceived as objects of analysis that exist in a vacuum. The effect of this is, again, a 
new kind of ‘Platonisation’ of the social and political practices of mathematics 
education. A way of highlighting power in mathematics education within Lave’s 
framework could be to pursue the question that she herself posed to the dominance 
of traditional cognitive science on the value of decontextualised knowledge: What 
are the systems of values, that take part in the historical frames in which cognitive 
science developed, which made such a conception ofknowledge ‘dominant’ — at the 
expense of contextualised, derived-from-practice knowing? What is it that makes 
particular kinds of school mathematics education practices develop in ways that are 
valued as the ‘right’ way of teaching and learning mathematics? What are the 
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discourses, at different levels, which give teachers and students particular positions 
in those practices? How do students and teachers change — and in which direction — 
their participation in those practices, and to the benefit of whose positioning do 
those changes happen? These new questions could guide us into investigations that 
reveal the fact that ‘learning mathematics’ is a highly political and social act that 
needs to be understood in full connection within the multiple contexts in which that 
activity and practice unfolds. 

Finally, one element that emerges strongly when examining the definition of 
power in terms of positioning is the notion of context. Some critics have qualified 
mathematics education research as being internalistic, and one of the issues that they 
cite is its blindness towards the context of learning (e.g., Apple, 1995). Some trends 
in mathematics education research have paid significant attention to context when 
identified with the mathematical or real-world association that may trigger cognitive 
processes — e.g., within constructivist theories of learning. Special thought has also 
been given to the interaction context — the chances of communicative exchange 
between teacher and student and among students — in the classroom. However, 
definitions of context in terms of the situational context — to use Wedege’s (1999) 
formulation — or even the socio-political context — to use Valero’s (2002a) and 
Vithal and Valero’s (2003) definition — have been comparatively more limited, but 
certainly present in studies that could be labelled as socio-political. The socio- 
political context can be defined as the macro-sociological space that has an influence 
on the more focalised interactions of mathematical teaching and learning in micro- 
contexts such as the classroom (Valero, 2002a). The notion of socio-political context 
invites mathematics education research to regard the possibility of analysing 
mathematics education practices in the interplay between 'the lived-in-world’ and 
the ‘constitutive order’ — to use Lave’s terms. Paying attention to this context and 
incorporating it as an essential element of analysis in mathematics education is a 
way of breaking the internalism of the field of study and its analysis. 

It is interesting that the recognition of the role of context in mathematics 
education has been limited to the description of the ‘context’ of a situation under 
analysis. This is the case in many research reports where one finds statements such 
as, for example, ‘the context of this research is a primary school in a low-class area 
of London’ . Such a description seems to support the idea that being aware of the 
context implies simply mentioning it and, later on, forgetting its existence and its 
significance for the understanding of the analysis in question. Rather, the central 
point is finding ways of knitting together the micro contexts on which mathematics 
education researchers normally concentrate — such as a community of learners in 
the classroom — with the multiple layers of contexts in which that micro context is 
inserted, with the aim of finding significant revelations about the social and political 
essence of the educational practices of mathematics. All chapters in this book 
provide examples of this. As one illustration I will mention Chronaki’s (this volume) 
analysis of her experience in studying mathematics education in a cultural setting 
which is not her own. Her noticing of school norms, uniforms, ways of talking and 
behaving that may not normally be part of the typical focalised observations of a 
mathematics education researcher — interested in the learning of mathematics — 
acquires relevance in the enterprise of the researcher giving meaning to mathematics 
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education in that social setting. Vithal (this volume) also highlights that part of the 
significance of a pedagogy of dialogue and conflict in a country such as South 
Africa resides in recognising and including in the analysis the unstable and 
conflictive nature of social relations in that country. Without these types of 
considerations, any analysis of mathematics education as a socio-political activity 
gets in fact depoliticised. The constitutive relation between micro and macro 
context, then, is a salient feature of a socio-political approach in mathematics 
education research. 

Summarising, in this section I have examined three possible definitions of power 
in mathematics education, and I have also pointed to critique and context as 
associated notions that go hand in hand with power. 1 also attempted to argue that 
both critical definitions of power in relation to the role of mathematics and 
mathematics education in society, and the incorporation of context in mathematics 
education analysis are some of the most salient characteristics of research within the 
socio-political trend in mathematics education. In other words, socio-political 
approaches to research mathematics education are characterized by sensitivity 
towards and a serious incorporation of power, critique and context as relevant 
concepts to understand the practices of mathematics teaching and learning. This 
does not mean, however, that these are the only characteristics. Neither does it mean 
that there is unity among the research projects adopting a socio-political approach. 
My claim here is that it is possible to recognise some common concerns that may 
appear across the multiple particular perspectives that can be labelled socio-political. 



Some methodological remarks 

A consideration of research methodology is missing in this discussion. One obvious 
answer to the question ‘What makes a piece of research ‘socio-political’?’ is that 
both, the theories and the methodologies on which a research relies and develops 
further, have to be socio-political. I think, however, that this connection is not 
immediate and that it is not a necessary and sufficient condition for research in 
mathematics education to be socio-political. Vithal (this volume) draws attention to 
the necessity of encompassing the theories to illuminate mathematics education 
practices, with the theories to illuminate methodology, that is, the theoretical 
foundations of the research process itself. It can well be that a study emerges from a 
socio-political concern — such as the unequal access of women to significant 
mathematics education — but the researcher ends up generating a research process 
that diverges completely from the initial concern because the researcher’s ways of 
acting along the process and of substantiating her claims fall within the standards of 
rationality of the most traditional of mainstream research — e.g., some of the studies 
on gender reported in Keitel (1998) 2 . 

It is my contention here that socio-political research in mathematics education 
also has the task of constructing alternative discourses about the research process 
itself. I would like to briefly discuss the issue of visibility of the researcher and the 
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See a critical review of Keitel (1998) in Valero (2001). 
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revelation of his/her ‘self (Krieger, 1991) as a strategy to break the neutrality of 
traditional academic discourse, and to contribute to the creation of new ways of 
communicating research. 

Knijnik (this volume) states that 

the genre of my writing is to a certain extent different from that of the usual 
mainstream research texts [...] For me, the personalising of the text represents 
a very political act because it highlights the fact that knowledge production is 
not a neutral activity. This personalisation reveals the subjectivity of the 
researcher, her/his political stance, and the ways of interpreting the world; all 
of which imprint the topics and the methodologies that the researcher chooses 
within the research process. 

A similar revelation of the self is found in Chronaki (this volume) where she invites 
us to see how she made sense of the culture of others through a reflection on her 
own school (mathematical) experiences. Cotton and Hardy (this volume) make clear 
the multi-vocality of their writing by combining their voices but also separating 
what each one of them has contributed with in the writing of a common chapter. 
Meaney (this volume) also makes transparent to the reader the process of negotiation 
that she lived when working with a Maori community. Gorgorio, Planas and Bishop 
(this volume) also evidence the multiple tensions that the researchers faced in 
working with immigrant students in Catalonia. 

The revelation of who we are and what we stand for as researchers constitutes a 
transgression of the established norms of traditional academic discourse. This 
discourse, based on the idea that knowledge production and research are technical 
processes in which the ‘knower’ is separated from the ‘known’, and that their main 
goal is to produce ‘objective’ descriptions, explanations or interpretations that leave 
the ‘known’ untouched by the ‘knower’, is limited in recognising the role that the 
knower in fact pays in constructing the known while interacting with it in the 
process of research. Normally this pretension of objectivity is masked behind the 
generation of cold, distant, objective formulations behind which the researchers — 
with all their subjectivity and social groundedness — hide (Valero & Matos, 2000). 
In making the researcher visible — in ways that are more significant than a 
politically correct use of a personification of the discourse through the use of the 
pronouns ‘we’ and T — socio-political research may open to the critical 
examination of the reader the products of the research process, the intentionality of 
the researcher, and the paths that the researcher decided to take when meeting the 
people with whom she engaged in the research. 

This visibility is not a matter of the transparency of the methods and of the 
correctness of their application — as suggested in different criteria of research 
quality such as those described in, for example, Schoenfeld (2002). It is a matter of 
evidencing, in the way we express ourselves — our written and oral discourses — , 
that we recognise the dialogical, political and social nature of our task as researchers 
in mathematics education, and that we are implicated in constructing part of the 
practices of mathematics education in educational institutions when we act in those 
spaces as researchers. In other words, it is being consistent with what Restivo (1999) 
would call the ‘social construction conjecture' at the level of our own research 
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endeavour. This characteristic provides an additional answer to the question posed at 
the beginning of this subsection. Adopting a socio-political approach is not only a 
matter of choosing a particular set of theories and methodologies. It is an ‘attitude’ 
that seeks for consistency between the former and our activity as researcher. This 
attitude also shows that the researcher is in search of appropriate ways for 
communicating the interpretations of her or his activity. 



A PERSPECTIVE IN CONSOLIDATION 

In the field of study called mathematics education there have been multiple trends 
delineated not only by their topic and object of study but also by their theoretical 
and methodological principles. Although a great deal of research has been done 
within what may be called a ‘psychology-mathematics oriented’ trend, an increasing 
amount of research has emerged as part of a ‘social turn’. Within this social turn, 
there has appeared research adopting a ‘socio-political’ viewpoint. 

If it is true that personal ‘political concerns’ of some researchers have been at the 
root of the development of this type of studies, such political concern has evolved in 
a more systematic examination of the ways in which power is a defining element of 
both mathematics education practices and research. Socio-political perspectives in 
mathematics education research are under consolidation. Researchers adopting these 
perspectives engage in the critical endeavour of examining not only the nature of the 
‘objects’ of mathematics education research, but also the process of doing research, 
and proposing alternative — and complementary — forms of interpreting, explaining 
and understanding mathematics education practices. 
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FIRST DIALOGIC UNIT 



CHALLENGING TRADITIONAL RESEARCH AREAS 
FROM SOCIO-POLITICAL PERSPECTIVES 



Research on mathematics education from socio-political viewpoints establishes a 
critique of the conceptualisations and results that dominant research has produced in 
central areas of the discipline. At the same time, it provides alternative and 
complementary ways of understanding the phenomena of mathematics education. 
This dialogic unit brings together two chapters in which we find a search for 
alternatives in understanding classroom interactions and assessment. These two 
chapters reveal a conception of the ‘social’ as trespassing the boundaries of social 
interaction and becoming situated in broader social structures, with consequences 
that also enter larger spaces than the classroom, it is also evident in the chapters that, 
through mathematics education practices, certain students are positioned as low 
achievers in mathematics. Such positioning does not depend — in most cases — on 
students’ actual mathematical ability, but on the interpretations made by teachers of 
students’ participation in classroom interactions and in assessments routines. Both 
the language game in schooling and the assessment classification systems contribute 
to the generation of a disadvantaged position of students with respect to the access 
that a better mathematical-related positioning may offer students in contexts such as 
the Australian and British educational system. 

Stephen Lerman and Robyn Zevenbergen critically examine the idea that a 
student’s mathematical success is due to some innate or biological characteristic — 
most often called ‘ability’. They take issue with the context within which learning 
mathematics is located and with the practices within those contexts. That some 
students may be more successful than others is conceptualised and analysed through 
the understanding of the ways in which classroom practices may hinder or facilitate 
students’ success. More precisely, they undertake an analysis of classroom talk 
using the theoretical tools offered by Bernstein. They reveal how the language of 
schools and curriculum of a particular register is replete with cultural assumptions 
built into it. When students come into classrooms, mathematics included, they are 
immersed in a language environment that is more or less familiar to them depending 
on their own backgrounds. School (mathematics) practices can marginalise students 
whose home language is different from dominant school registers. Thus, success in 
the mathematics classroom is related to the students’ capacity to master the 
discursive rules of recognition and realisation that regulate classroom forms of 
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talking and interacting. Some students, particularly middle and upper class students 
can recognise those rules and manage to master them — and as a result master school 
mathematics — , while working class students, socialised in very different discursive 
practices, may never come to grasp the rules that direct school (mathematical) 
language. The possibilities for them to gain powerful positions thus become limited. 
With this analysis, it is possible to recognise the impact of the social milieu of 
classrooms and practices within those classrooms and how they can exert influence 
over who is seen to be ‘mathematically able’ and who is not. The critique of the 
assumption of individual ability as the essential marker of high performance opens a 
space to understand how mathematical learning is constituted in classroom practices 
which embody some of the mechanism of social control and differentiation that 
appear more evidently in other social contexts. 

The chapter by Dylan Wiliam, Hannah Bartholomew and Diane Reay examines 
the practices of assessment in mathematics education. Their argument starts with a 
careful scrutiny of the assumption of objectivity that underlies the construction of 
assessment systems: as social constructions obeying to particular values and goals, 
an understanding of assessment techniques can never be separated from the 
historical and social context in which they are created and used. The belief on 
‘neutral’ assessment is completely unacceptable if the whole issue of what it means 
‘to assess’ is considered from a socio-political viewpoint. If assessment as a whole 
should be examined in relation to the ideologies that they purport, the it is also 
indispensable to understand how the implementation of particular kinds of 
assessment in mathematics shape the realities of mathematics classrooms. In other 
words, breaking the assumption of objectivity in relation to assessment tools invites 
a questioning of the consequences of assessment in mathematics education practices. 
Some research work has already started to point out the catastrophic effects of 
assessment in students’ perception of themselves as learners. The authors continue 
this type of exploration and, using data from classes where students have been 
ability-grouped according to assessment results, they argue that students build 
images of themselves not only as learners but also as persons out of their 
interpretations of the mathematical assessment in the school. The consequences of 
mathematical education go beyond classroom settings and, in association with 
public images of ‘success’ or ‘lack of success’, contribute to the constitution of quite 
a disadvantaged positioning for these students. The analysis confirms that, on the 
one hand, different levels of context are implicated in the constitution of 
mathematics education practices, and that, on the other hand, those practices are an 
arena of power where participants are constantly struggling with their own 
positioning in them. 

Both chapters raise issues about how the social practices of school mathematics 
impact students’ participation, about how students are judged by teachers and 
assessment schedules, and how such assessments shape the students' positioning as 
learners of mathematics. Both chapters show the subtle ways in which taken-for- 
granted practices — classroom interactions and assessment practices — considerably 
influence the way in which students come to see themselves as learners of 
mathematics. 




STEPHEN LERMAN AND ROBYN ZE VENB ERGEN 



THE SOCIO-POLITICAL CONTEXT OL THE 
MATHEMATICS CLASSROOM 



Using Bernstein ’s Theoretical Framework to Understand 
Classroom Communications 



One of the perennial problems faced by mathematics educators is why so many 
students appear to fail mathematics. This is particularly evident in these new times 
when economic rationalism is entrenched in the educational reforms nationally and 
internationally. Numeracy is a key feature of the reforms and hence serious 
considerations are made of what it is to be numerate, but with little consideration of 
the social context within which judgements about levels of numeracy are being 
made. Most of the literature tends to examine the problem from an individualistic 
level, particularly from a psychological base, and through seeing mathematics as 
central to the problem. From such perspectives, the ‘blame’ for failure is often 
placed with the victims, and engenders a deficit model of thinking. In contrast, we 
examine critically the social context within which mathematics learning occurs in 
order to identify and understand aspects of the classroom milieu and how they 
impact on students' performance. 

Central to our work are the theoretical tools provided by Bernstein (2000). His 
work is extensive in examining the sociolinguistic aspects of schooling in order to 
reveal how social advantage and disadvantage are reproduced through the practices 
of schooling. It is not our intention to apply Bernstein’s ideas in novel ways in our 
chapter: this we have done elsewhere (Zevenbergen & Lerman, 2001; Morgan, 
Tsatsaroni & Lerman, in press). Rather it is our intention to demonstrate how 
Bernstein’s ideas can help us within the community of mathematics education 
researchers to identify practices in the classroom and how they constitute particular 
forms of working and being. As a consequence of being able or not to participate in 
these practices, students are more or less likely to be constructed as learners of 
mathematics. These practices often remain transparent to teachers and educators; 
they have little to do with mathematics or cognition but are intrinsically related to 
the social context of mathematics classrooms. The ways in which this occurs have 
been identified as being related to the structuring practices of school mathematics — 
that is, it is bound to the social and political context of learning. Bernstein’s thesis, 
with which we concur, is that the practices of classrooms are cultural representations 
that are more or less accessible to students based on their cultural and social 
backgrounds. Being able, or not, to participate in the social milieu of the 

P. Valero and R. Zevenbergen (Eds.), Researching the socio-political dimensions of mathematics 
education: Issues of power in theory and methodology, 27 — 42. 

© 2004 Kluwer Academic Publishers. 




28 



S. Lerman and R. Zevenbergen 



mathematics classroom demands particular knowledge of the unspoken — and 
untaught — rules of classroom culture. Those students who are able to identify and 
participate within the dominant, yet invisible, practices of school mathematics are 
more likely to be constituted as effective learners of mathematics than those who are 
not. 

There is a small but growing body of work in mathematics education that 
specifically addresses this issue. In the UK, Dowling (1994, 1998) examined the 
ways in which textbooks for different abilities position students; Brown (1999) 
studied parental involvement in their children’s learning of mathematics; Cooper and 
Dunne (2000) explored the national system of testing in Britain in Key Stage 3 1 
mathematics, and more specifically the way different items are structured — 
differentiation in classification and framing values. The results of this latter study 
showed that certain categories of children do not recognise the context of the 
question and therefore their answers draw on everyday resources rather than the 
specialised resources of mathematics (see also Holland, 1981). In Australia, Singh 
(1993, 1995) examined student communication in computer settings in primary 
school classrooms. In South Africa, Ensor (1999) examined teacher trainees’ 
recontextualisation of their teacher training courses to the school site. 
Recontextualisation might be rendered simply as the subordination of the practices 
of one activity, for example the intellectual activity of producing mathematical 
knowledge, to the principles of another, such as school mathematical activity 
(Bernstein, 1990; see also Dowling, 1998). Ensor’ s use of this term to describe 
practices in, on the one hand, teacher training departments and, on the other, 
schools, is a further development and testing of Bernstein’s model. Lubienski (2000) 
and Zevenbergen (1998, 2000a, 2000b) have addressed aspects of the social context 
of mathematics classrooms and Lerman and Tsatsaroni (1998) have discussed why 
children fail in mathematics. These authors have indicated ways in which practices 
in mathematics are biased towards the middle-classes. 

In terms of this paper, we will use a number of examples and draw on students’ 
responses to mathematics questions in order to highlight aspects of Bernstein’s work 
that we find most useful for analysing social and political aspects of mathematics 
education. As such, the theoretical model offered by Bernstein provides grounding 
for understanding aspects of classroom talk. A Bernsteinian perspective has as 
central the notion that the practices within schooling ‘work selectively on how the 
student is controlled in the classroom’ (Davies, 1995, p. 147) particularly in relation 
to social class, gender, ability and ethnicity. 

TOOLS FOR ANALYSIS 

Bernstein (1981) uses the notions of ‘classification’ to refer to the underlying 
principle of the social division of labour, and ‘framing’ to refer to the 
interrelationships of its own discipline. As a discipline, mathematics is usually 
strongly classified — that is, there are clear demarcations in schools between 
mathematics and other disciplines. School timetables reflect the demarcation, and 

i 

This stage is from year 7 to year 9, the key stage test is at age 14. 
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teachers’ and students’ identities are constituted by it. Strong framing occurs where 
there is a clear division of labour between the students and the teacher, with the 
teacher assuming a dominant position of authority in the class. Traditionally, school 
mathematics is seen to be strongly classified and framed as it is often taught as a 
discipline quite distinct from others, and taught in a way where there is an emphasis 
on specialised skills. 

Bernstein (1996) is detailed in explaining how power and control are translated 
into different pedagogies; the implications are that if students are to be successful 
they need to recognise the unspoken, or invisible, aspects of some pedagogies, 
particularly reform ones, as we discuss later. Two important considerations need to 
be made: one is how tasks are framed for students — the issue of contextualisation 
and recontextualisation — , and the second is how they are answered by the students 
— the issue of recognition and realisation rules. 



Contextualisation and recontextualisation 

Mathematics problems have been investigated by Dowling (1998) through the UK 
School Mathematics Project (SMP) series of textbooks, and by Cooper and Dunne 
(1999) through UK examinations. These authors, using Bernstein’s theoretical 
model, have argued that mathematics is constituted by esoteric knowledge that is 
then recontextualised into problem form. Following on from Bernstein’s 
fundamental thesis that students from working-class backgrounds generally do not 
move from one discourse to another when asked to reclassify objects into different 
systems of classification, this work suggests that some students have difficulty in 
identifying mathematics problems as essentially mathematical when they are posed 
in everyday contexts. This thesis raises questions about the posing of tasks into 
everyday contexts as serving as distractions from the main mathematical 
underpinnings of the task. For example, let us consider the problem: 

Steve has bought 4 planks of 2,5 m. each. How many planks of 1 m. can he 

saw out of these planks? (Verschaffel, De Corte & Lasure, 1994, p. 275). 

In this problem, there is an expectation that students will treat the task as a school 
mathematics task and identify the assumptions built into such a task. In contrast, if 
students see the task as a ‘real’ one, they can translate the problem according to the 
demands of the everyday context. Such an interpretation may involve consideration 
of waste material and a decision that minimal waste is desirable. Therefore one 
should cut lengths of greater than one metre to ensure limited waste, lengths slightly 
under one metre so that 3 planks can be sawn from each larger plank — making 12 in 
total — or assume that there is some mechanism for gluing the leftover pieces 
together to form two extra planks — to make 10 in total. From a mathematical 
standpoint, there is only one correct response, that of eight 1-metre planks. 
However, if the student fails to reinterpret the task as a mathematical one rather than 
an everyday task, there is substantial scope for considering the everyday demands of 
such a task, thus potentially producing an incorrect response. 
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In tasks such as this, or similar tasks — such as the number of buses needed for a 
certain number of people or how many cans of paint are needed to paint a room — , 
students need to conduct the arithmetic of the tasks and then to round the answer to 
the next highest number. Students who round up remainders are constructed as 
knowing the mathematics of the task. In contrast, other students may construct 
responses that draw on their practical knowledge — of carpentry, bus hire or 
painting — so that their responses are invalid in the mathematics context. In a 
mathematical sense such responses are deemed incorrect as the mathematical 
discourse invalidates the practical discourse. Some students do not recognise that the 
tenets of the task are mathematical rather than practical — that is, they fail to 
recontextualise the everyday task into a mathematical task, instead offering an — 
incorrect — response to the question. 

In their extensive work on UK testing regimes, Cooper and Dunne (1999) have 
appropriated Bernstein’s work to demonstrate the effects of social class on 
performance and report that where questions are embedded in clearly recognisable 
mathematical contexts, students from working-class and middle-class backgrounds 
are likely to respond in similar ways. That is, there is little difference in performance 
on such tasks — tasks that they refer to as ‘esoteric’. Such tasks are what would 
traditionally be described as ‘pure mathematics’. What is concerning is that where 
tasks are embedded in ‘realistic’ contexts, differences emerge in performance. They 
argue that the embedding of problems in realistic contexts distracts working-class 
students from the mathematical demands of the tasks such that they are more likely 
to read the task as an everyday problem. In contrast, middle-class students are more 
likely to identify the mathematical discourse and so respond appropriately. That is, 
they are able to realise legitimate responses to the tasks posed. Cooper and Dunne 
(1998) challenge a commonly-held assumption that working-class students were 
more likely to be concrete thinkers due to their perceived slower cognitive 
development, and hence more likely to perform better on concrete tasks. Their 
analysis has shown that working-class students may perform equally as well — as a 
group — as their middle-class peers on esoteric tasks — mathematical ones — but 
perform less well than their middle-class peers on realistic — or contextualised — 
tasks due to what Bernstein (1996) identifies as recognition and realisation rules. 
They conclude that working-class students have been socialised within non-school 
practices that predispose them to see and respond to the world in different ways 
from their middle-class colleagues whose experiences aid in the appropriation of 
school practices. When students fail to identify the recognition rule, they are unable 
to respond appropriately. 



Recognition and realisation rules 

One aspect of pedagogy is the rules through which students come to participate in 
interactions — with the teachers, texts and peers. As we have said, Bernstein (1996) 
refers to such rules as recognition and realisation rules. These rules occur at the level 
of the individual. Recognition rules are the means by ‘which individuals are able to 
recognise the specialty of the context that they are in’ (p. 31), whereas realisation 
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rules allow the student to make what are seen as legitimate responses within a 
particular context. Students may be able to recognise the power relations in which 
they are involved and their position in them, that is, they may have the recognition 
rules, but ‘if they do not possess the realisation rule, they cannot speak the 
legitimate text’ (p. 32, italics in original). For example, with the context of the 
classroom and an interview situation, students recognise that the teacher has power 
and that they should conform to expectations. However, when the teacher asks 
questions or has particular expectations of the students, students must be able to 
respond in a manner that is seen as appropriate in the classroom. In the mathematics 
classroom, students must be able to recognise that when a teacher asks a question, 
there is an expectation of a response. Furthermore, when a mathematics question is 
posed, they should recognise that there are particular responses that are desired. 
Common tasks used in mathematics often relate to contextualised questions — such 
as: ‘There are 289 students at the school sports. If a bus carries 45 students, how 
many buses are there needed to transport the students back to school?’ The task 
requires the students to recognise that it is mathematical, and not about hiring buses. 
By knowing this, students are able to identify that the response required is one that 
rounds the answer up to the nearest whole number. By undertaking this 
deconstruction of the task, students are able to recognise it as mathematical and 
realise their response within the school mathematical discourse. 

The following task was taken from a series of interviews with students from a 
range of schools and year levels (Zevenbergen, 1991). The students were 
interviewed individually and asked to respond to the tasks. 

Suppose you had a garden this shape and you were in a helicopter right above 

your garden looking down on it. 



Which of the following shapes would be like yours? 




While many of the students were able to respond to the task correctly, it was more 
likely that, when incorrect responses were offered, they were from students from 
working-class backgrounds. Typically, incorrect responses involved answering the 
question as if it were a task involving identification of the shape of their gardens at 
home. For example: 

Robyn: Why did you take that shape [the square]? 

Girl: Because it looks like the shape of my garden. 

R: Is your garden at home like that? 

Girl: Yes. 
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Boy: None of those. 

R: Why aren't any of them the same? 

Boy: My garden goes like that [draws a semi-circle in the air]. 

These two quotes indicate that the students selected different shapes from the correct 
ones in the problem based on their out-of-school knowledge. Walkerdine (1982) 
argued that students often select the 'wrong' discourse for the selection of responses, 
based on the use of key words. In this task, the use of ‘your’ can work as a distracter 
for the students, so that it cued them to identify the task as being personal rather than 
mathematical. However, Bernstein’s theoretical position offers a richer 
interpretation of these types of responses where the notion of recontextualisation in 
concert with recognition and realisation rules need to be considered, particularly 
bearing in mind the social backgrounds of students. 

In the first instance, the task of recognising a shape has been recontextualised 
into a realistic context. However, questions need to be asked about how ‘real’ the 
context is given that many students would not have flown in a helicopter. If the task 
were to be posed as an esoteric mathematical one where the problem posed referred 
explicitly to the mathematical demands — such as ‘which of the following shapes is 
the same as this one?’ — then the work of Cooper and Dunne (1999) would suggest 
that students may be able to solve the task since the mathematics was apparent, and 
the demands of the task were also apparent. Instead, the recontexualising of the task 
into a realistic context serves as a distracter for some students due to the 
recontextualising process. Lubienski (2000) reported similar findings where her 
students from working-class backgrounds preferred esoteric tasks and the middle- 
class students were comfortable with problem-based tasks which they needed to 
unpack in order to find the mathematics. 

In the second instance the students failed to recognise the context of the question 
— the question is not asking about their personal gardens, but rather some abstract 
garden that has nothing to do with them personally. Students need to recognise that 
mathematics education is rarely a personalised game, but something that is often 
abstracted from the personal domain. Where questions may be embedded in 
discourses that suggest, or even encourage, a personification of mathematics, this 
may not be the case. Indeed, mathematics increasingly becomes depersonalised as 
the students move through to higher levels of content. For these students — and 
others — , the incorrect responses indicated a mis-recognition of the context of the 
problem. 



SOCIAL CONTEXT OF CLASSROOMS 

Students bring to school very different discursive rules (Heath, 1983) that influence 
how they act and how actions are interpreted. Lubienski (2000) indicates clear 
preferences for styles of working and mathematics in her study of a mathematics 
classroom. In concert with the different backgrounds and discourses that are brought 
to school, students experience very different classrooms, often based on the 
teacher’s perceptions about students’ learning styles. Research suggests that students 
from lower classes are often exposed to imperative control (Davies, 1995), rote 




The socio-political context of the mathematics classroom 



33 



instruction and low-level exercises with low levels of expectations from teachers 
(Means & Knapp, 1991). They were more likely to receive rote instruction whereas 
middle-class peers experienced problem solving (Anyon, 1981). In considering the 
different discursive backgrounds of students, teachers’ perceptions of their students’ 
learning styles — that frequently correlate with the social background of the 
students — , and the ways in which classrooms and curricula are organised for 
students depending on their backgrounds, it is also important to take into account the 
interactions within a classroom. 

Questioning is an integral part of classroom practice. Sullivan and Clarke (1991) 
have been strong advocates of the use of good questions in mathematics classrooms, 
arguing that some forms of questions are better than others. Posing questions that 
encourage deep and analytical thinking is seen as preferable for developing desirable 
dispositions towards mathematics than questions that are shallow and rely on rote 
learning. Yet, the literature on social class and questioning indicate that there are 
particular forms of questioning dominant in different classrooms. While some of this 
is due to teacher preference, Lubienski (2000) argues that students, in her study, cite 
preferences for different forms of questions: Working-class students prefer the more 
traditional forms of questions whereas middle-class students are happy with both 
traditional and problem-orientated questions. Zevenbergen (2000b) has raised 
similar issues in relation to the ways in which questioning influences how students 
are able to access knowledge and interact in mathematics classrooms. When this 
literature is coupled with the research of Heath (1982, 1983), where there are clear 
differences in the ways in which questions are posed at home than at school, it 
becomes essential to consider how interactions and questions in the school 
differentially impact on learners and learning in mathematics. 

Bernstein (2000) uses the term ‘pedagogic discourse’ to refer to the ways in 
which knowledge is transmitted in the school arena. By this he refers to the ways in 
which knowledge and cultural values are relayed to students. Rather than 
considering the two, knowledge and values, as separate, he argues that they are 
inseparable since it is not possible to convey knowledge without values. When 
moving mathematics from the mathematicians to the school, the practice of 
mathematics is recontextualised into school mathematics. This is achieved through 
the pedagogic discourse. Similarly, as the teacher recontextualises mathematical 
practices into school mathematics, the pedagogic discourse reconstitutes the practice 
into a new form. Within the pedagogic discourse, two discourses operate. The 
instructional discourse relays knowledge and more visible forms of values to 
students. In contrast, the regulative discourse , which remains invisible, manifests the 
criteria by which students are judged as complying or not with the cultural order. 
Bernstein (2000, p. 34) argues that there is ‘no instructional discourse which is not 
regulated by the regulative discourse’. It is through the regulative discourse that the 
instructional discourse gains its internal logic — how the interactions and content are 
framed, sequenced, and delivered. For any curriculum, including mathematics, the 
regulative discourse contains ideological elements which are often unknown or 
unrecognised by the participants. 

When interacting with students, teachers are more likely to take on the value 
system of the middle-class, posing pseudo-questions in terms of the regulative 
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discourse by means of which behaviour is controlled — e.g., ‘Would someone like to 
read it out for me please?’ or ‘You can do this in small groups’. Such statements or 
questions are not politically neutral, but are a preferred position within the language 
system. They convey particular views about what is seen as appropriate teaching 
practice and what are seen to be appropriate ways of behaving in a classroom. 
Ethnographic studies (Heath, 1983; Zevenbergen, 1995) have shown that students 
from working-class backgrounds often appear to ‘misbehave’ in classrooms but 
argue that this may not be due to ‘bad behaviour’ from the students but to a 
misrecognition of the implicit rules for interacting with the pedagogic discourse. 
That is, students do not comply with — or do not recognise — the regulative 
discourse within the pedagogic discourse and, hence, appear to be violating 
classroom norms. In understanding mathematical interactions within this framework, 
it becomes possible to analyse classroom interactions quite differently. In our 
observations of classrooms posing the question ‘would someone like to read it out 
for me?’ is often seen as not a good helpful question because it does not meet with 
the same reaction from different classrooms’ clientele. Bernstein’s theoretical 
position allows us to theorise that posing questions in this way is likely to be 
unproblematic for middle-class students who are able to recognise the implicit 
assumptions in the question, whereas working-class students are potentially likely to 
interpret the question literally. Posing this type of question may be seen as a 
representation of the value system of the middle-classes and as such, the regulative 
discourse is apparent — the type of questioning is imbued with middle class values. 
Students who do not respond ‘appropriately’ may be misinterpreting the regulative 
discourse by using the literal translation of the question. Posing this type of question 
may be ‘bad’ form, but it is a middle-class representation and as such, when 
imposed in a working-class classroom, represents symbolic violence rather than bad 
questioning 

Within the regulative discourse, Bernstein (1996) proposes that behaviours are 
controlled. Students from middle-class backgrounds have experience with the form 
of command often posed in mathematics classrooms and are able to negotiate its 
implicit meaning — e.g., ‘read out the instructions’, ‘would you like to open your 
maths books?’. In contrast students from working-class backgrounds are at risk of 
not interpreting the cultural demands embedded in the direction-posed-as-a-question 
and may see that there is an option. It is not uncommon in such cases for the student 
to be interpreted as a ‘behavioural problem' and asked to leave the room when they 
respond in the negative. In our work with teachers (Zevenbergen, 1995), they often 
report that even the inclusion of ‘please’ can be interpreted as conveying an option 
to participate in the interaction. Many teachers working with disadvantaged students 
have indicated that they are reluctant to include ‘please’ within their pedagogic 
discourse for fear of the potential consequences. Many of these teachers also report 
that they feel uncomfortable with this deletion from their speech as it is incongruent 
with their ways of being — a well-mannered (middle-class) teacher. 

Consider the extract below taken from a classroom where the teacher is working 
with students from working-class backgrounds. He introduces each mathematics 
lesson with a problem and the students are able to solve the problem by any means 
— within limits. 
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We are going to work in small groups on this problem. Would 
someone like to read it out for me please? 

[reads the problem from the chalkboard] A length of rope is 
cut in half, and one half is used. The one third of the other half 
is cut off and used. If the remaining piece of the rope is 10 
meters, how long was the original rope 
[students interjecting] 

Please be quiet as Steven reads it 
[finishes reading problem] 

OK.... So you’ve got work out how long the original rope was 
by following all those instructions. No, you don’t tell me now. 

You can do this in groups. You can talk about it, you can write 
little notes down on your maths book if you like, or a piece of 
paper, on your note pad, and well try, but some people think 
they know the answer straight away, but talk about it with the 
people and see if they agree with you that that’s the length. 

Alright, now can you see if you can find at least one other 
person to work with, put your hand up if you can’t. 

[students begin working in small groups] 

(Zevenbergen, 1995, p. 88) 

In considering the instructional discourse, the teacher is posing a question and 
asking students to respond in order to ensure clarification of the task and the 
demands. This is a common practice and is not unusual. However, from the point of 
view of the regulative discourse, other issues need to be considered. Questions about 
whose cultural values are being expressed, represented and valued through the 
regulative discourse become important. Often the questions being posed are not 
neutral but particular representations of a cultural system. Through the regulative 
discourse, teachers are able to validate particular cultural systems while 
marginalising others without necessarily being conscious of their actions. 

Consider the statement ‘you can write little notes down on your maths book if 
you like’. One should consider the differences in the instructional discourse where 
the teacher is instructing the students to make notes but from the perspective of the 
regulative discourse, the comments also — through the use of ‘if you like’ — appear 
to be placing a softening on the demand. For students unfamiliar with posing 
options, the option of ‘if you like' may be interpreted literally and if they do not like, 
they may not do it. However, the regulative discourse, through representing the 
moral order, is softening the language to impose a directive through the posing of a 
pseudo question. 

In contrast, the instructional discourse seeks to control the content of the 
mathematics lesson. In this example, the teacher states ‘So you’ve got to work out 
how long the original rope was by following all those instructions’. Here, the 
problem is stated — find the length of the rope — and how to solve it — follow the 
instructions. However, the instructions are not evident and from the mathematical 
standpoint need to be extrapolated from the given information. In this case, the 
teacher is hinting at a ‘working backwards’ strategy, although not clearly stating it. 
The students need to unpack the appropriate interpretation of the teacher’s discourse. 



T: 

S: 

T: 

T: 
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As we discussed above, often the mathematics is embedded in a context and students 
need to recognise the contextual or language cues as well as the mathematical cues. 

In considering the ways in which the teacher conveys to students the 
mathematical content, it is clear that there are a number of issues to be taken into 
account. In the first instance, there is a need to recognise that within the pedagogic 
discourse, aspects of the moral — or cultural — order are being conveyed and that 
this is a dominant feature of the interaction in spite of it being invisible. Second, the 
practice of teaching mathematics is, in fact, a recontextualising process whereby the 
mathematics that is often used by mathematicians is unlike that which is undertaken 
in schools. If school mathematics is identified unproblematically with academic 
mathematics, often seen as the reification of perceived truths, its authority and status 
within the curriculum is secure. What is more rather the learning of decontextualised 
school mathematics is, again unproblematically, seen as simply transferable to 
situations outside of schooling to be mathematised. The recognition that school 
mathematics is a recontextualisation of academic mathematics, a process that always 
carries with it values and ideology, should demystify mathematics within the school 
curriculum and should suggest that ‘transfer’ must take place across a boundary 
whose strength must be noted. Finally, Bernstein refers to the three ‘message 
systems’ of curriculum, pedagogy and assessment through which identities of both 
teachers and students are produced in different pedagogic modes. We have 
examined teachers’ questioning, which is an element of pedagogy, and the content 
of the curriculum through the garden shapes problem. Wiliam, Bartholomew and 
Reay (this volume) discuss how different assessment practices emerge as a result of 
social and political beliefs. Although these authors do not use Bernstein's work to 
theorise assessment, the framework they use resonates with our arguments here in 
that we focus on the ways that message systems produce identities in mathematics 
classrooms rather than drawing on other, perhaps psychological, explanations. 

REFORM AND MATHEMATICS EDUCATION 

The implications of the issues that we have discussed in this paper bear significantly 
on considerations of how to improve the teaching and learning of school 
mathematics. As calls from politicians and mathematics educators increase around 
the world to make school mathematics more meaningful and relevant to students, we 
would suggest that some consideration be made of these reforms in light of 
Bernstein’s theoretical model. In proposing reforms that are more ‘meaningful’ and 
‘relevant’, critical questions need to be posed. For example, critical educators have 
asked questions about whose knowledge and whose mathematics are represented in 
the curriculum; that is, to whom is this knowledge relevant? Within mathematics 
education, Lubienski's (2000) USA research is conducted at a time when inquiry- 
based mathematics classrooms are being seen by ‘reformers’ as the desired form of 
pedagogy for all students. Lubienski questions that assumption and indicates, as 
Bernstein’s work would predict and the many studies reported here support, that 
students from working-class environments and some minority ethnic groups appear 
to be disadvantaged. Whilst we would not want to suggest that, as a result of studies 
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such as Lubienski’s, working-class or minority students should receive a traditional 
diet, the research does imply that some work needs to be done, both theoretically 
and practically to mitigate the effects of invisible pedagogies — such as through 
modifying the strength of framing (Morais, Neves & Fontinhas, 1999). 

A reform along the lines of that in the USA could not take place in the UK 
because of the dominance of the official pedagogical field (Bernstein, 2000). In the 
UK, Government controls what takes place within each classroom, particularly in 
mathematics classrooms 2 . There is almost no space for resistance or initiative by 
teachers in the UK whereas the reform in the USA was initiated and driven by the 
National Council of Teachers of Mathematics. In earlier decades the situation in the 
UK was different and one can see, for example in the introduction of the New 
Mathematics in the early 1960s or of problem solving and investigations in the 
1970s, the initiatives of mathematics teachers and researchers. The political structure 
of education in the USA is quite different to that in the UK, being decentralised to 
individual States and beyond, to school districts. Hence, despite the ‘math wars’, 
efforts by the mathematics education community to propagate a particular approach 
to teaching and learning mathematics continue and indeed develop. A further 
element in the difference between the UK and the USA is the status of academics 
active in educational research. Whilst there are critics of that research in the USA, in 
the UK there are moves from within the Government to take control of the funding 
for educational research and concentrate its use into ‘relevant’ research. In Australia 
the Government already has considerable control of educational research funding. 
‘Relevance’ as a criterion is presented as commonsense and populist, whereas it in 
fact represents an opportunity for the implementation of the Government's 
programme. There are a number of other factors, but this is not the place to develop 
these further. Suffice to say that the concatenation of a range of social and political 
circumstances have resulted in these differences. 

Most classrooms in the USA are still dominated by a traditional performance 
model (Bernstein, 2000) whereby what is emphasised in classrooms is the 
production of appropriate texts — in our case mathematical texts — through explicit 
(visible) pedagogical means. Assessment looks for what is missing in the student’s 
production (for a deep analysis of assessment in mathematics applying Bernstein’s 
theories see Morgan et al., in press). This mode is supported by behaviourist 
psychology. There are clear demarcations between mathematics and other subjects 
on the school curriculum — strong classification — and the classroom is strongly 
controlled by the teacher — strong framing — in terms of what is legitimate as 
mathematics. The teacher is positioned within a hierarchical discourse where she or 
he represents the view that the mathematics curriculum is designed in such a way so 
that students learn the mathematics that they will need for further studies when they 
grow older. The teacher knows best. In fact the teacher is not as free as this sounds 

2 Since September 1999 a National Numeracy Strategy has led to the implementation of a daily 
mathematics lesson in every primary (elementary) classroom with content and teaching style 
prescribed. Whilst it is not legally required, all schools are inspected for achievement of the aims of 
the Strategy and it is a brave and rare school that will continue to use its own curriculum and teaching 
styles. An extension of the Strategy is also being implemented in the first 3 years of secondary 
schools. 
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and is herself or himself controlled by the hierarchical discourse. This discourse 
positions the teacher as traditional, with a dualist view of mathematics and of 
pedagogy, and as teacher-centred rather than student-centred, or using conventional 
lecture-oriented teaching. 

The ‘reform’ is a quite different model, a competence model, where one looks 
for the student demonstrating mathematical competences. We should make it clear 
that we are using Bernstein's terms when referring to ‘performance’ models and 
‘competence’ models, which are not the everyday sense of these terms. 
‘Performance’ emphasises students’ productions, particularly textual, as legitimate 
text, whereas ‘competence’ refers to more hidden criteria for legitimacy of their 
produced texts. Competences are much harder to identify than a student’s 
performance since partial understandings, what a student says rather than writes and 
so on, might still demonstrate a degree of competence. In general, the criteria for the 
production of legitimate texts in the competence model are not explicit — 
invisible — whereas they are explicit — visible — in performance models. Hence 
teachers require much greater training for this approach, which is, of course, much 
more expensive. One might conjecture that educational systems that move back 
from competence models to performance models may be driven at least partly by 
cost 3 . The particular version of competence model that is represented by the reform 
is a liberal/progressive mode (Bernstein, 2000). One can identify other modes within 
the competence model: a populist mode (anti-elitist) such as an ethnomathematical 
approach, and an emancipatory mode — concerned with indicating sources of 
oppression — such as critical mathematics (Lerman & Tsatsaroni, 1998). Other 
modes are certainly possible. The liberal/progressive mode emphasises what is 
present in the student’s text and is supported by a Piagetian, constructivist 
psychology. Whilst there is still a strong distinction between mathematics and other 
subjects in the curriculum, that is strong classification, the framing is much weaker, 
that is control and authority are more diffuse. The control of the production of what 
are thought of as appropriate mathematical texts appears to be much more open to 
negotiation and interpretation, especially from an everyday mathematics perspective 
although it is not so open in actual fact — invisible pedagogy. Students can approve 
other students’ productions and, within limits, what is legitimate mathematically can 
be classroom specific. The mathematical authority is shared within the classroom, 
again within limits. 

Our point here is that the reform approach arises from an ideological position, 
just as any other approach to education. There are consequences for differential 
success and failure that should be examined impartially by researchers. Bernstein’s 
approach enables a systematic analysis of the classroom consequences of ideological 
positions, bringing together macro-issues and micro-issues. 



Bernstein (2000) described the current directions in the UK as a new form of performance model, 
quite separate from the traditional and supported by Vygotskian psychological theories. See also 
Merrtens and Wood (2000). 
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SOME METHODOLOGICAL REMARKS 

Readers may have found some of the terms and meanings used in this chapter quite 
difficult. Bernstein’s theory constitutes a strong grammar, that is to say the terms 
have specific meanings and references, and in order to use his ideas, one must do the 
work required to see how these terms are used in order to develop and apply them. 
There is an internal coherence to his theory and a researcher must be cognisant of 
the interrelationships between all his concepts in order to use the theory 
appropriately. As such, there is an apprenticeship involved in coming to understand 
how to interpret and apply his ideas. In order to illustrate these issues of 
methodology, we will refer back to the example we gave earlier, regarding the 
problem of garden shapes. Bernstein points to the difference between everyday 
discourses, in which we — as mathematics teachers — might recognise mathematical 
ideas, and the esoteric, hierarchical, specialised discourses of mathematics — which 
are recontextualised into school mathematics. Students need to learn to read 
problems set in the mathematics classroom in the desired way if they are to produce 
legitimate texts, i.e. ‘correct’ responses. Students are required to read a question 
about gardens in an esoteric mode, in other words, in a mode that is expected in the 
(school) mathematics context, rather than in a realistic mode, as in the responses of 
the two students to the problem of the shapes of ‘their’ garden. There are times when 
it will be appropriate for students to work within the realistic setting, in a classroom 
investigation of a ‘real’ problem. However, as Cooper (2001, p. 247) argues, in the 
situation typified by the gardens problem, students need to ‘bracket out 
considerations that would be relevant in the case of a real “realistic” problem’. We 
can now apply Bernstein's theory, as in Cooper and Dunne’s book (1999), and set 
up rules so that esoteric and realistic problems can be recognised by the researchers 
— and readers — and subsequently used to analyse students’ responses across a 
range of questions. 

In other situations we might wish to set up a two-way — or more complex — 
structure, drawing on Bernstein’s theory, in order to analyse information collected 
for some research. For example, in Morgan et al. (in press) we re-examine some 
interviews with teachers, first carried out by Morgan (1998). The teachers were 
commenting on students’ writing of classroom investigations for a high stakes 
national examination. The teachers’ responses were analysed according to their use 
of the official criteria distributed by the examination board, as against other 
unofficial criteria of their own — from a range of possible resources. At the same 
time the responses were analysed according to whether the teachers were looking for 
what the students had left out of their answers, from a mathematical point of view, 
as against looking for what understanding the students had demonstrated in what 
was present in their writing. This provides a two-dimensional model for analysis. 

In these brief comments we have tried to encapsulate the depth and complexity 
of Bernstein's theory but also to highlight the methodological work that needs to be 
undertaken to benefit from his framework. Sociological theories, and Bernstein's 
work in particular, have been relatively under-utilised in the field of mathematics 
education research. Working with his theory requires immersing oneself within it, 
developing a model for analysis of a set of observations — turning them into data — 
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and of recognition rules for identifying how to classify a datum as a particular 
object, and revisiting and modifying the model through the conversation between the 
theory and the data (see Brown & Dowling, 1998). We have insisted on explaining 
the systematic approach of research in Bernsteinian mode here in part because we 
are concerned that the mathematics education community is often not careful 
enough about methodological considerations: too frequently researchers move 
directly into issues of research methods. 

CONCLUSION 

Unlike other theories in mathematics education where the interpretation of incorrect 
responses may be based on the adoption of psychological models of learning — such 
as Piagetian notions of cognitive development where the students are caught in the 
concrete/abstract divide — Bernstein’s theory offers considerable potential to 
understand the socio-political basis to such differences. Bernstein (1996) found that 
middle-class students, as young as seven years, are able to privilege official 
pedagogic codes over local or home pedagogic codes. Holland’s (1981) research 
used the example of classifying foods. She found that middle-class students were 
more likely to classify them according to food groups — a school-based 
classification system — whereas working-class students were more likely to offer 
local classification systems, such as what would be offered as Sunday lunch. 
Moreover, she noted that middle-class students were able to switch between codes 
when asked to offer different classifications, whereas this was not the case with the 
working-class students who tended to rely on local pedagogic codes. Within a 
language framework, what becomes critical when working with students is to 
recognise whether or not they are able to read the mathematical context from the 
‘realistic’ contexts in which many problems are set. Put another way, teachers need 
to understand that part of being able to answer questions correctly is about the 
students’ learning of realisation and recognition rules and not ‘simply’ mathematical 
knowledge. The examples provided here give some insight into how the discursive 
practices in school mathematics can be restrictive for students, depending on their 
social background. 

Students need to be able to recognise that the teacher is embedding mathematical 
tasks in particular discourses and that these discourses may or may not be relevant to 
the task. Whereas this is often undertaken under the guise of making mathematics 
more meaningful and relevant to the life experiences of the students, it often creates 
another — invisible — layer of disadvantage to some groups of students. 

Finally, it should be clear that we are not opposed to one form of mathematical 
pedagogy or another. In general we align ourselves with those whose orientation is 
to developing mathematical thinking amongst all students. Taking a sociological 
view, however, requires a symmetrical analysis of all forms of recontextualisation 
and an indication of the links between political positions and the regulative 
discourse. It is only through revealing these links, and their effects on classification 
and framing, that one can change these latter to enable more students to succeed in 
school mathematics and thus gain access to symbolic power. 
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DYLAN WILIAM, HANNAH BARTHOLOMEW 
AND DIANE REAY 

ASSESSMENT, LEARNING AND IDENTITY 



For most of the last century, educational assessment derived its principal research 
paradigm from psychology, and while there was some acknowledgement of the 
differences in emphasis between psychological and educational measurement — as 
they were termed — , there appeared to be reasonably broad consensus that the 
theoretical resources developed in psychology were appropriate for addressing 
problems and issues within education. 

Within this paradigm, the creation of tests and other forms of assessment has 
been regarded as an essentially technical and objective undertaking although there 
has, during the last quarter-century, been an increasing acceptance that educational 
assessments have social consequences — people change what they do because of 
those assessments. In particular, the work of Samuel Messick has shown that any 
analysis of the validity of assessments that ignores the social context in which the 
assessments are used is necessarily impoverished. However, most analyses have 
tended to regard the social consequences of the use of assessments as separable from 
the technical issues involved in their construction, and even the analyses of 
assessments that do take into account the social consequences of educational 
assessments have tended to look at large-scale assessments, and at large-scale 
effects. 

In this chapter, we will argue that there are no such things as ‘objective’ 
assessments because their design is governed by considerations of how they will be 
used. We then use Messick’s theoretical framework for validity argument to show 
that the meanings of educational assessments cannot be separated from their social 
consequences, and because of the high-stakes contexts in which they are used, 
assessments frequently come to shape the constructs they are designed to measure. 
By drawing on empirical work we have undertaken, we then illustrate the power of 
educational assessments to provide both constraints on, and affordances for, the way 
that students develop their identities in classrooms. In this way we show that 
assessment, learning and identity are inextricably linked. 

PSYCHOLOGICAL AND EDUCATIONAL ASSESSMENT 

The development of educational and psychological assessments have, by and large, 
been driven by the best of motives. The first systematic assessments were apparently 
conducted in China, in order to regulate access to the civil service. There was a 
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concern that entrants to the civil service were almost exclusively drawn from the 
ruling classes, and formal testing was introduced in order to find ways of selecting 
the most talented applicants from all classes of society. Similarly, in the 1930s in the 
USA, the president of Harvard, J.B. Conant, was concerned that Harvard’s students 
were predominantly the sons of those who had themselves been to elite universities 
(Lemann, 1999) and wanted to find a way of selecting students on the basis of their 
abilities. 

Thus, although some authors have argued that the development of tests of this 
kind was linked to the eugenics movement, the concerns of the two projects — 
eugenics and aptitude testing — were in fact diametrically opposed. The eugenics 
movement was predicated on an assumption that ability is inherited (see Selden, 
1999, for an excellent account). With such a view, aptitude testing is unnecessary, 
because one can select the most talented students by reference to their parents’ 
achievements. In contrast, the desire for a system of aptitude testing is implicitly 
founded on a belief that ability is only weakly inherited — if at all — and is therefore, 
to all intents and purposes, randomly distributed throughout the population, 
irrespective of ethnicity, sex and social class. The problem is, of course, that 
‘ability’ becomes rapidly conflated with access to educational opportunities, which 
makes its identification within a population extraordinarily difficult. For those who 
wish to use an assessment to identify talented individuals, the key concern is that the 
assessment does, indeed, identify ability, rather than irrelevant features such as the 
quality of education received. 

In the USA, for example, with its highly devolved education system, setting a 
test that would fairly assess the scholastic achievements of students across the whole 
country would be impossible since each school was free to set its own goals. 
Furthermore, a measure of scholastic achievement would be an impure measure. 
While success in school depends on the capability of the student and on their 
perseverance, it is also dependent on the quality of teaching and specifically the 
opportunity to learn (see Bursten, 1992). In a system where it is believed that 
education should be funded locally, as is the case in the USA, then students from 
affluent areas are likely to be at an advantage. The response, therefore, was the 
creation of the Scholastic Aptitude Test — now termed just SAT — which was 
intended to measure aptitude for higher education irrespective of the quality of 
schooling experienced. The extent to which such a test does this, is, of course, a 
question of validity. 



VALIDITY AND RELIABILITY 

In the earliest days of educational and psychological testing, the validity of an 
assessment was defined as the extent to which it assesses what it purports to assess 
(Garrett, 1937). Initially, this was simply a requirement for content validity. In other 
words, the test should assess a relevant and representative sample of the content of 
interest. This was generally investigated through the use of a panel of experts who 
would be asked to look at each item on the test and rate its relevance and also, then, 
to comment on the overall balance of the items in the test. The important point here 
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is that even in these earliest days, validity was an essentially social construct, 
depending on the consensus of a panel of experts. 

However, we also want tests to be reliable. After all, here is no point in having a 
‘good’ test — that is, one which assesses all the relevant content — if the result of an 
individual depends as much on chance as on her or his skills and abilities. The 
reliability of a test can be thought of as a kind of ‘signal’ to ‘noise’ ratio, and if we 
want to maximise the reliability of an assessment, we can do this either by reducing 
the ‘noise’ or by increasing the ‘signal’. 

In the context of educational assessment, ‘increasing the signal’ entails creating a 
test that maximises the differences between individuals in the same way that in 
communications engineering, for example, increasing the signal would correspond 
to maximising the potential difference between presence and absence of signal in a 
wire. The fact that tests tend to distribute scores across the whole mark range is 
therefore in no sense ‘natural’. It is the result of a decision to improve the reliability 
of a test not through reducing the error in scores but instead attempting to mask the 
errors by making the differences between students as great as possible. Nor is the 
fact that scores on tests tend to produce a ‘bell-shaped’ pattern in any way natural. It 
is, rather, the result of decisions about the kinds of items to include. By replacing 
items of moderate difficulty with harder and easier items, a test with a rectangular 
distribution of scores can easily be produced. 

This process of test construction therefore requires the production of tests that 
maximise the differences between individuals. This, in turn, requires tests to place 
less emphasis on what is common between students, such as their experience of 
schooling, because this common experience would tend to reduce the differences 
between students. After all, if one sets a test in which students were asked to 
describe the activities in which they engaged during a school day, it is likely that 
everyone who went to school would pass, and those that did not, would not. The fact 
that our educational assessments find large differences between students in what 
they can do is therefore not natural at all, but a direct and immediate consequence of 
the need for reliability. 

For example, many studies have found that schools have comparatively little 
effect on educational achievement (e.g., Rutter, Maughan, Mortimore & Ouston, 
1979). How has this been established? By measuring educational achievement with 
a test that was designed to maximise differences between individuals. Items that 
assess the common experiences of all students are not used because they do not 
discriminate, so we should not be surprised to find that the differences between 
students at the same school — sometimes called the within-school variance — is 
greater than differences between schools — between school variance. Such tests 
create, and reify the constructs they purport to assess. 

By this, we do not mean to suggest that constructs such as ‘mathematics’ are 
completely capricious. Clearly there are limits to how far a construct can be 
distorted in the search for reliable means of assessment. But we hope from the 
technical arguments above that it is clear that a range of social factors intrude into 
the design of apparently ‘objective’ assessment instruments. 

As an illustration of how ingrained these ideas are, imagine that we wanted to 
measure differences in students’ achievement in schools using different mathematics 




46 



D. William, H. Bartholomew and D. Reay 



curricula. Instead of using conventional tests we could modify a standard test for our 
purpose by excluding all the items that show little difference between schools, and 
adapting existing items to place greater emphasis on aspects which differ 
systematically from school to school. To many people, this ‘feels’ wrong — it feels 
as if we are fixing the test to give us the result we want, and that somehow there 
must be a ‘natural’ test. But there is not. There is no neutral ground on which we can 
stand. As Cherryholmes (1989, p. 115) remarked, ‘Constructs, measurements, 
discourses and practices are objects of history’. The meanings that we can 
legitimately attach to test results are also products of their history, and assessments 
cannot be understood outside the social context in which they are used, and do not 
make sense unless the history of that social context is also understood. 

Although many, if not most, tests claim to be retrospective in that they purport to 
indicate the extent to which a student has acquired a certain body of knowledge, 
they are almost always also used prospectively — for example to select individuals 
for employment or further educational opportunities. This means that what a test 
‘purports’ to assess is only part of the picture. The information from the test, once in 
the public domain, can be used in all kinds of ways not foreseen by the constructor 
of the test. Therefore, if it is to be at all useful, the concept of validity cannot be a 
property of a test, nor even of the results of a test. To be useful, validity must be, 
rather, a property of the inferences made on the basis of test results. As Cronbach 
(1971, p. 447, emphasis in original) noted, ‘One validates, not a test, but an 
interpretation of data arising from a specified procedure’. 

For example, those who wish to defend the use of an aptitude test such as the 
SAT for admission to higher education would compare the SAT scores of 
individuals with their grades in college or university — typically the grades achieved 
at the end of the first year. A strong correlation between these two measures — often 
called the predictor and the criterion respectively — is taken as evidence of the 
utility of the predictor for selection. A difficulty with this kind of study is that we 
are getting only half the picture. We do have evidence about how well those actually 
admitted to higher education did, but we know nothing about how well those not 
admitted would have fared had they been admitted, and to address this simply by 
admitting more students into higher education, suspecting that many of them would 
fail, would be ethically questionable. 

Furthermore, because all tests of achievement are, as noted above, impure 
measures, the relationship between predictor and criterion is likely to be different for 
different groups. Yet any differences of this kind will be masked if only the overall 
correlation between predictor and criterion is considered. For example, in the USA, 
it has been found that while many minority ethnic groups score less highly than 
whites on the SAT, for a given SAT score the grades achieved by minority ethnic 
students at the end of the first year of college are higher than those of whites. In 
general it appears that the differences in criterion scores between minority ethnic 
groups are only half as great as those in the predictor scores (Hakel, 1997). In other 
words, using such a predictor for selection would systematically under-represent the 
potential for success in minority ethnic students. It is for this reason that many of the 
elite universities in the USA have replaced requirements for specific SAT scores 
with the requirement that a student is in the upper quartile of their age-cohort at their 
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school. Of course, this approach, too, is fraught with difficulties. In general, no test 
can give us access to an ‘untainted’ evaluation of an individual’s capabilities. 

Nonetheless, the requirement for a predictor to correlate well with a criterion 
seems unexceptionable. After all, if the correlation is not good, then one can hardly 
use the predictor as a predictor! Some have gone so far as to say that, for predictive 
validity, correlation is the only thing that is important: 

the information about validity is in the correlation coefficients [...] The nature 
of the measurement is not what is important to this statement. The important 
fact being reported is that these variables can be used to predict job 
performance within the limits of accuracy defined by the correlation 
coefficient (Guion, 1974, p. 288). 

This approach to validity certainly seems more objective than simply asking panels 
of experts to comment on the balance and appropriateness of items in a test. Yet this 
definition of what makes a ‘good test’ has further unexpected consequences. 

A key requirement to achieving a high correlation between predictor and 
criterion is that each of the items in the test must discriminate well. In other words, 
we want to make sure that each item on the test is more likely to be answered 
correctly by those who are good at whatever the test is measuring than by those who 
are not. Of course, the problem is that we do not yet have a measure of what the test 
is meant to be measuring — that is, why we are developing the test — so what we do 
is then to see how well each item correlates with the scores obtained on the other 
items in the test. Items with poor correlations are then removed, thus increasing the 
difference between students, so increasing both the reliability, and the predictive 
validity of the test. 

This process, is, of course, the reverse of what is usually imagined as happening. 
Rather than taking a well-defined domain and devising a test to assess an 
individual’s competence on that domain, the development of the test is driven by the 
requirements laid down by psychometricians for what makes a good test. When 
these tests are used in high-stakes settings, students are coached to produce the best 
possible results, and so the test comes to stand for the entire subject. In this way, 
tests come to define what they are supposed to measure (Hanson. 1993). 

While social and political factors are crucial, if rarely acknowledged, influences 
on the apparently objective processes of developing both educational and 
psychological tests, there is a crucial distinction between educational and 
psychological tests that renders the former even more open to social influences. 
Most psychological tests are restricted. They are, for the most part, available only to 
specialists, who must generally receive specific training in their administration 
before they can be purchased. In contrast, educational tests are widely available, and 
even when they are restricted, such as is the case with large-scale ‘aptitude’ tests 
such as the SAT, they are used in high-stakes contexts and as a result a large number 
of publications giving students practice in similar items has been produced. 

It was this realisation that the quality of assessments could not be understood 
independently of the social situations in which they are used that prompted Messick 
(1980) to argue that the ethical and value concerns implicit in educational tests, and 
the social consequences of their use, should also be considered as part of the key 
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concept of validity. This was encapsulated in a model of validity as the crossing of 
two facets: the function, and the basis of test interpretation (see Figure 1). 



Result interpretation Result use 



Evidential basis 


Construct validity 


Construct validity and 




A 


relevance/utilityB 


Consequential basis 


Value implications 


Social consequences 




C 


D 



Figure 1: Messick’ s framework for validity enquiry 

The two cells in the upper row (A and B) deal with traditional conceptions of 
validity. The evidential basis of result interpretation (cell A), encompasses those 
aspects of construct validity concerned with how well the assessment represents the 
domain being assessed — often called content validity — , while predictive and 
concurrent validity — often grouped together as criterion-related validity — can be 
regarded as aspects of the evidential basis of result use (cell B). Construct validity 
was originally used as a kind of ‘leftovers’ box for the validation of tests where no 
agreed definition of test content existed and where there was no widely agreed 
criterion variable against which to validate the test — e.g., for a test of ‘math 
anxiety’. Over the last forty years, however, there has been increasing agreement 
that construct validity is ‘the whole of validity from a scientific point of view’ 
(Loevinger, 1957, p. 636). Put simply, construct validation is an enquiry into the 
evidence supporting inferences made on the basis of assessment outcomes. 

Messick’ s contribution was to show that construct validity focused on the 
evidential basis of result interpretation and use, and that an understanding of how 
tests and other assessments actually function in society requires an investigation of 
the consequential basis as well. Furthermore, these are not separated activities, since 
the consequential basis of result interpretation and use can affect the evidential 
basis. For example, those who argue for the use of multiple choice tests in the 
assessment of mathematical performance use evidence from empirical studies to 
show that while such tests cannot assess all aspects of mathematics, the correlation 
between scores on extended-response and multiple choice tests in mathematics is 
very high. Therefore, they maintain, although multiple-choice tests do not assess all 
aspects of mathematics, the scores from such tests can be used as a good proxy for 
those aspects of mathematics not tested. 

However, such a claim requires that the relationship of student performance on 
the tested and untested material remains unchanged. While this might be true in low- 
stakes settings, such as for the large-scale light- sampling testing such as the United 
States National Assessment of Educational Progress (NAEP) and international 
comparison studies such as the Third International Mathematics and Science Study 
(TIMSS), for those tests where life-affecting consequences accrue to students or 
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teachers, it is likely that the tests — or more precisely, the use made of information 
from the tests — will change the behaviour of those involved. 

The use of multiple-choice tests as the sole or predominant method of 
assessment sends the message that the skills assessed in such tests are the ones that 
really matter. In other words, the tests embody value implications about the subject 
that come to define the subject (cell C). In this way tests that have already defined 
what they were designed to assess reinforce the idea that this definition of the 
subject is the one that matters. 

These value messages will then influence the actions of teachers and students to 
place greater emphasis on multiple-choice items, with the social consequence that 
the kinds of mathematics assessed in constructed-response assessments are 
neglected (cell D). The strong correlation between the multiple-choice and 
constructed-response items, which meant that one could be used as a proxy for the 
other, is now weakened, so that scores on multiple-choice tests are no longer a good 
guide to performance on other items. The social consequence of relying on a 
multiple-choice test does not therefore impact just the consequential basis of the 
assessment’s validity. It also fundamentally changes what the test is measuring, and 
its relationship with other assessments. 

The political and social dimensions are important, therefore, not just to 
understand ‘how we got here’ in terms of assessment, but also to understanding 
‘where we are’. The political and social dimensions are immanent in our current 
assessment practices, not just in what they do but in what they are. 

Belief systems concerning the individual should not be construed as 
inhabiting a diffuse field of 'culture’, but as embodied in institutional and 
technical practices — through which forms of individuality are specified and 
governed. The history of the self should be written at this 'technological' 
level, in terms of the techniques and evaluations for developing, evaluating, 
perfecting, managing the self, the way it is rendered into words, made visible, 
inspected, judged and reformed. (Rose, 1989, p. 218) 

Objective assessment is therefore not just difficult to achieve, but by definition 
impossible. Our search must therefore be not to strive to free our assessments from 
their subjectivities — this can never be done — but rather to understand the origins of 
those subjectivities, how they arose, what purposes they serve, and perhaps most 
importantly, who benefits and who does not. 

There are several good accounts of how these issues play out on a large scale 
(e.g., Broadfoot, 1995; Hanson, 1993). However, there are far fewer accounts of the 
role that assessment plays in shaping the identities of individual students in schools. 
Therefore, for the remainder of this chapter, we will illustrate some of the themes 
raised above by reference to the role that assessment plays in shaping the day-to-day 
reality of classrooms. 

In many countries both in the ‘North’ and the ‘South’, greater and greater 
emphasis is being placed on the assessment of students; they are being tested more 
often, and their perfoimance has important implications not only for the students 
themselves, but also for their teachers and for the schools they attend. The 
publication of ‘league tables’ of school performance and the widening of parental 




50 



D. William, H. Bartholomew and D. Reay 



choice combine to exert considerable pressure on schools to maximise the 
performance of their students on state-mandated tests and examinations. This 
pressure is felt by students, and has a major impact on what happens in classrooms. 
In the remainder of this chapter we will draw on data from two studies to examine 
the ways in which students’ perceptions of themselves as learners are affected by the 
assessments to which they are subjected. Drawing first on data from a study into the 
impact of ability grouping in secondary mathematics classes, we consider some of 
the ways in which dominant images of mathematics as remote, abstract and very 
difficult are reinforced by assessment procedures which have profound 
repercussions in schools and dominate the mathematical identities that students are 
able to develop. However, the impact of assessment regimes is not limited to 
mathematical identities. In the subsequent section, we illustrate how the pressure to 
perform well in the national tests for 11 -year-olds in one elementary school in 
England had profound implications for students beyond the subjects being assessed, 
extending to their potential careers and even raising questions about their moral 
worth. In this way, assessments influence what is to be learnt, how it is to be learnt, 
and even what it means to be a learner. Ultimately assessments even shape who you 
can be. 



ABILITY-GROUPING AND ASSESSMENT 
IN SECONDARY MATHEMATICS 

There is a widely-held concern, supported by a significant body of research, that 
grouping students by ability is divisive, and results in severely limited opportunities 
for many students, particularly those from working class and some minority ethnic 
backgrounds. Despite this, in Britain during the last ten years large numbers of 
schools have reintroduced or widened their use of ability grouping (Boaler, 1997c). 
The primary reason for this appears to be a desire to boost a school’s standing in the 
‘league tables’ of school performance by making the school attractive to middle- 
class parents, who tend to prefer a high-degree of ability grouping within schools so 
that the education of their children is not disrupted by less motivated students 
(Gewirtz, Ball & Bowe, 1995). High stakes assessments therefore have an impact on 
what takes place in schools, in terms of how grouping is structured and how 
resources are allocated. Our research suggests that the impact on individual students 
is also significant. 

While in many school subjects, such intensive use of ability grouping is a 
relatively recent phenomenon, mathematics has long been widely considered to be 
particularly unsuited to mixed ability teaching. Twenty years ago, when 
heterogeneous ability grouping was at its most popular, a government report found 
that 80% of mathematics teachers in England, compared to only 3% of teachers of 
English, thought that mixed-ability groups were inappropriate for teaching their 
subject (Her Majesty’s Inspectors of Schools, 1979). The most recent data collected 
by school inspectors suggest that 94% of students in England are taught mathematics 
in homogenous ability groups in the upper secondary years. 
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In order to investigate the impact of ability grouping on students’ achievement 
in, and attitudes to, mathematics, we have followed a cohort of approximately 1000 
students in six secondary schools as they moved from being taught in mixed-ability 
groups in their seventh and eighth years of compulsory schooling (Grades 6 and 7) 
to homogenous ability groups or ‘sets’ in years 9, 10 and 11 (see Boaler, Wiliam & 
Brown, 2000 for a fuller account of the study). 

While the current pressure to prioritise examination performance is clearly being 
felt in mathematics classrooms, the reasons for mathematics teachers’ near 
wholesale rejection of mixed ability teaching also relate to the dominant model of 
mathematics as highly abstract and very difficult. Mathematical ability is seen to be 
a rare commodity, and most students are assumed to be incapable of making much 
progress in the subject. Such perceptions were evident among the students we 
interviewed, and clearly have an impact on their sense of themselves as learners of 
mathematics. 

Interviewer: You don’t think you're very good at [maths]? 

Dean: No I’m not. I don’t really have a natural gift for it I don’t 

think. 

I: But you’re in the top set. 

Dean: I think the only reason I’m in there is because in the first year 

we had Mr Williams and he said he wanted to push me. He 
didn’t really think I was up to the standard but with a little 
push I could. 

(Dean, set 1, Alder School 1 ) 

Also people find maths very hard. There is always a 
psychological thing in your mind that maths is hard. No matter 
what, everyone thinks maths is hard. So when you’re trying to 
concentrate you’re thinking, no, maths is hard, I don’t want to 
do it. 

So where do you think that comes from? 

I don’t know, people all around. People — you don’t see 
mathematicians being a normal person — they have to be 
really big and brainy 

(Fathima, set 1, Cedar School) 

These perceptions both feed off, and feed into, the prevailing model of mathematics 
education in British secondary schools, and they are reinforced by assessment 
practices which emphasise differences between students. The notion of ‘ability’ is 
seen to be particularly salient in relation to mathematics, and the gulf between those 
who do and those who do not possess ability to be enormous — although as we saw 
earlier, this gulf is in no sense natural but a product of the way that success is 
defined in mathematics, and the need for ‘good’ assessments to discriminate 
between individuals. Whereas many school subjects are taught in such a way that the 
same activities may be tackled by students in a range of different ways, and at 
different levels, mathematics is more often taught according to a hierarchical model 

i 

The names of students and schools are, of course, pseudonyms. 
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whereby new learning depends on what has previously been learnt, and it is much 
more usual for students of different abilities to be set completely different work, thus 
resulting in curriculum polarisation and restriction of the opportunity to learn. 

Furthermore, most mathematics assessments require students to answer closed 
questions in predictable forms, and so mathematics teaching tends to focus on 
teaching a range of ‘standard’ procedures. The emphasis is on learning a series of 
steps and becoming fluent at applying them so as to obtain correct answers to closed 
questions. 

As discussed above, the influences of these sorts of pressures serve to define the 
subject as it is taught in schools, and fundamentally change students’ experiences of 
mathematics. In particular, they enshrine particular models of what it means to be 
successful in the subject, with the result that it is very much easier for some students 
than for others to regard themselves as being good at maths. As Broadfoot (1995, p. 
68) argues: 

In education, as in other areas of contemporary social life, the advent of 
‘normalizing judgement' makes possible the idea of fixed definitions of 
competence. This normalizing judgement combines with the idea of 
‘hierarchical observation’ to provide the ‘rational authority’ for competition 
and selection. [...] This Benthamite notion of ‘panoptic' surveillance, in 
which individuals learn to judge themselves as if some external eye was 
constantly monitoring their performance, encourages the internalisation of the 
evaluative criteria of those in power, and hence provides a new basis for social 
control. 

Consistent with Boaler’s earlier study (Boaler, 1997a), our work in the six schools 
suggests that while these factors operate in all mathematics classrooms, they are 
particularly salient in the group containing the highest-achieving students. This ‘top 
set culture’ tends to marginalise many of the girls who are put in these groups 
(Bartholomew, 2001). This culture both draws on, and reinforces, notions of the 
elusive nature of ‘mathematical brilliance’, and of there being a clear hierarchy of 
mathematical ability among students, and is fuelled by the emphasis on the speed of 
working typical of top sets (Boaler, Wiliam & Brown, 2000). The top set 
environment lends itself to easy competition between students, but the climate is one 
in which success, and therefore notions of ‘ability’, is determined by a students’ 
capacity to generate large numbers of correct answers quickly. This reinforces the 
idea that the students with ‘real talent’ in mathematics are those who can perform at 
a high level in lessons without appearing to have to work very hard and, in a reversal 
of the usual association of bad behaviour with low ability, in top set groups it is 
often the students who ‘muck about’ to some extent in lessons who are regarded as 
being the students with most ability in the subject (Bartholomew, 2001). This 
resonates with Walkerdine’s finding that, while ‘hard-working’ is seen as a positive 
trait by teachers in working-class schools, it is viewed negatively in middle-class 
schools, where academic success is expected of all, and students who have to work 
hard to achieve that success are regarded as lacking ability. Walkerdine also found 
that, whereas boys are frequently seen to have mathematical ‘flair’ regardless of 
their actual attainment, high achieving girls routinely have their success dismissed as 
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the product of plodding hard work (Walkerdine & Girls and Mathematics Unit, 
1989). 

In many schools at which students are grouped according to their ability, the 
composition of the different groups is sharply polarised along social class lines, with 
middle-class students concentrated in the higher sets and working-class students in 
the lower sets (Gillborn & Youdell, 2000; Hallam & Toutounji, 1996; Harlen & 
Malcolm, 1997; Sukhnandan & Lee, 1998). In mathematics, it is also the case that 
boys are frequently over-represented in top set classes and this was certainly the 
case in our six schools. Although within this study, the composition of the top set 
groups varies considerably from school to school, they are all places where the 
collection of values promoted speaks to a particular middle-class masculinity. The 
rationality of mathematics, the image of the ‘great mathematician’ and the 
possibility of being regarded as particularly clever if you can do well in mathematics 
without being seen to take your work too seriously, seem to have a particular 
potency for middle-class boys. In most of the top-set classes we have observed 
during the course of this study, the students who are regarded as being the ‘best’ in 
the class are those who display most confidence in lessons, who are quickest to find 
answers, and who make sure everyone else in the group knows that they got there 
first — often a group of middle-class boys. 

Yet these conceptions of success are riddled with contradictions, and it is 
important to recognise that the ‘pecking orders’ established in top set groups do not 
represent an absolute hierarchy of mathematical ability. Rather the ‘recognition 
rules’ (see Lerman and Zevenbergen, this volume) focus on particular aspects of 
mathematical competence, such as speed, memorisation of facts, etc. which are not 
regarded as central by professional mathematicians (Buxton, 1981). The students 
who cannot, or for whatever reason do not wish to, respond with appropriate 
realisations are denied access to the highest status positions. 

Those who are seen to have ‘real ability’ are generally those who can respond 
with appropriate realisations, but in practice this is often likely to be those students 
who are best at suspending their disbelief for long enough to apply the realisation 
rules (see Lerman & Zevenbergen, this volume) they have been taught. Boaler found 
that, while both girls and boys feel that highly procedural top set lessons limit their 
opportunities for understanding mathematics, in general boys are more inclined than 
girls to ‘play the game’ (Boaler, 1997b). Thus, while many boys appear able to work 
through a set of exercises without questioning too much, and to derive some 
meaning and motivation from competing with their classmates, many girls — unable 
or unwilling to compete on these terms — withdraw in lessons and are perceived by 
their teachers — and often their peers — to be lacking ability (Bartholomew, 2001; 
Boaler, 1997d). 

As Lerman and Zevenbergen (this volume) point out, these recognition and 
realisation rules are conveyed to students through the pedagogic discourse, but they 
have their origin in the assessments that, through the processes described above, 
come to define what counts as mathematics. 

We are not, of course, proposing that the students who are widely regarded as 
being good at mathematics are in fact less good at the subject than those who are 
seen to be struggling in lessons. Rather we are suggesting that the culture of top-set 
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mathematics groups, and of mathematics more generally, reinforced by the 
assessments that are used, makes it very much easier for some students to believe 
themselves to be good at the subject than for others. The case of one particular ‘top- 
set’ student, Tania, who was able to change significantly her perception of herself as 
a learner of mathematics illustrates the extent to which the responses of individual 
students are bound up with the wider context that defines, and constantly reinforces, 
what it means to be good at maths. In a questionnaire that she completed at the end 
of Year 10 (grade 9), in response to the question ‘what do you think are the bad 
things about your maths lessons?’ she wrote: 

We go though the topics very quickly, without having enough time on one. A 
lot of the people in the class are naturally very clever, and it is embarrassing 
to get something wrong in front of them. (Tania, set 1, Willow School) 

This reponse was typical of many of the ‘top-set’ students in this study. However, 
when she was interviewed in Year 11, she began by stating that her approach to 
mathematics had changed completely since the previous year. It is interesting to 
think about the ways in which she was able to change her perceptions of herself as a 
learner of mathematics: 

I: So something must have changed. 

Tania: My attitude. More thinking about myself than what other 

people know. That instead of what other people know and 
what I don’t know, it’s more what I know. Now I’m 
concentrating on that. 

(Tania, set 1, Willow School) 

This sounds like a small step to take. She realised that by focusing on her own 
progress, rather than worrying that she is performing less well than others, she could 
concentrate on the areas where she needed to improve. Yet this awareness demanded 
considerable changes in her understanding about mathematics, and how success at 
the subject is achieved. 

Boaler, Wiliam and Zevenbergen (2000, p. 201) argue that useful insights into 
the nature of mathematics education could be gained from shifting the focus away 
from the question of ‘ability’ and rather think in terms of students ‘belonging’ to the 
community of practice (Wenger, 1998) of those who are successful at mathematics. 
They continue: 

Changing the emphasis from ‘ability' to ‘belonging' [...] demythologises the 
special status of mathematics. The idea of ‘belonging’ immediately raises the 
question of 'belonging to what?’ allowing the possibility of multiple 
communities of practice, rather than a single monolithic edifice. 

It is exactly this ‘single monolithic edifice’ that leads so many students to believe 
that there is only one way to do mathematics. The fact that they are unable to 
compete with the quickest in terms of producing realisations is evidence that they 
lack that special talent. The dominant image of success is one from which many 
students feel excluded. In order to incorporate being successful at mathematics as an 
aspect of her own identity Tania first had to reconceptualise what it meant to be 
successful — in other words to change the recognition and realisation rules. This 
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involved dismantling the hegemonic male-dominated model of the brilliant 
mathematician, and the belief — so deeply ingrained in many of the students we 
interviewed — that mathematics is something you either can or can’t do. In 
recognising that different students approach mathematics in different ways, she was 
able to demystify the performance of some of the other students in her class, and, at 
the same time, to begin to feel more confident in her own abilities: 

Tania: There were a couple of lessons where it really sort of hit me as 

like I was really working hard and I really changed my attitude 
in maths. I found that the people I thought were so clever — I 
was getting better marks than them and I was more ahead of 
them in class, while they were just like chatting. So well I 
thought, you know... 

[...] 

Tania: I think that with some people, like the people in my class — 

the ones people feel threatened by — those kind of people, I 
find that they’ll just stick to it like this is it, this is how you 
have to do it and you always have to do it like this. Whereas 
me, I can't do it like that. That’s why I bring in old work 
because I won’t be able to answer the question like how they 
do it. So I’ll try and bring in everything I know and try and 
find an answer. 

[...] 

I: So, what do you think it is that they do? 

Tania: It’s like — imagine we’re doing an equation or something and 

we’re trying to find a solution to it, they’ll say "Here’s the 
formula, this is what you do.” Where I would probably go "If I 
look back at this topic, I can use that to solve this bit” and then 
I'll do that and then I’ll get an answer like that. 

(Tania, set 1, Willow School) 



NATIONAL TESTING IN PRIMARY SCHOOLS 

All students in England and Wales are tested at the age of 11 in English, 
mathematics and science. Although these assessments are relatively ‘low-stakes’ for 
students, in that little in terms of their individual futures is contingent on the results, 
the stakes are very high for their teachers. Schools whose students are judged to be 
gaining insufficiently good scores in these tests are subject to ‘special measures' 
involving visits by government inspectors as often as every three months, and if 
subsequent improvements are deemed too slow, the school can be closed down, and 
all the teachers lose their jobs. These tests therefore create huge pressure on teachers 
to improve their results. In our study of a class of 11-year-olds (Reay & Wiliam, 
1999) at Windermere School, we found that the teacher in turn placed huge pressure 
on the students to improve their performance: 
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I was appalled by how most of you did on the science test. You don’t know 
anything. I want to say that you are judged at the end of the day by what you 
get in the SATs 2 and some of you won’t even get level two 3 . 

Some of the students understood that it was the teachers, rather than the students, 
who were really being assessed in the tests: 

I: So what are the SATs for? 

Jackie: To see if the teachers have taught us anything. 

Terry: If we don't know nothing then the teacher will get all the 

blame. 

Jackie: Yeah. It’s the teacher’s fault. 

Tunde: Yeah. They get blamed. 

[...] 

Mary: SATs are about how good the teachers have been teaching you 

and if everybody gets really low marks they think the teachers 
haven’t been teaching you properly. 

However, some felt that although the tests were really assessing the quality of 
teaching, they could nevertheless impact upon their own lives: 



I: 

Lily: 

Tunde: 

Terry: 

Lewis: 

Ayse: 

Terry: 

I: 

Jackie: 

I: 

Jackie: 

Terry: 

Tunde: 

I: 

Terry: 

I: 

Jackie: 



So are they important, SATs? 

Depends 

Yes 

No, definitely not. 

It does affect your life 
Yeah, it does affect your life 

No, as if it means you know I do badly then that means I’m 
gonna be a road sweeper. 

You mean, you think that if you do badly in SATs then you 
won’t be able to do well or get good jobs? 

Yeah, ‘cause that’s what David [the class’s teacher] is saying. 
What is he saying? 

He’s saying if we don’t like, get good things, in our SATs, 
when we grow up we are not gonna get goodjobs and... 

Be plumbers and road-sweepers... 

But what if you wanted to do that? 

Instead of what? 

Footballers, singers, vets, archaeologists. We ain't gonna be 
nothing like that if we don’t get high levels. 

And does that worry you about your future? 

Yeah. 



2 

National curriculum assessment at the ages of 7, 11 and 14 — the end of each of the first three ‘key 
stages' of compulsory education — consists of two components: a series ofjudgements made by the 
school about a student’ s performance over the key stage, generally called ‘teacher assessment’ , and an 
externally set standardised assessment. Originally, these were to take the form of a series of tasks, 
called ‘standard assessment tasks’ (SATs) rather than traditional tests. However, by the time the 
system was fully implemented in 1994, the government had replaced the tasks with formal timed 
written tests. The external components of national curriculum assessment for 1 1 year olds have 
therefore never been called ‘SATs’. but teachers, students and parents continue to refer to them in this 
way, and so, for simplicity of presentation, we have followed this usage. 

3 

Level 2 is the average level of achievement of 7-year-olds. 
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Lewis: Yeah. 

Ayse: Yeah it worries me a lot 

Terry: No, because he [referring to the teacher] is telling fibs. 

For some, not only were the tests seen as critical filters, affording or denying 
admission to key occupations, but also as having predictive powers that extended 
into the moral sphere: 

Sharon: I think I’ll get a two, only Stuart will get a six 4 

I: So if Stuart gets a six what will that say about him? 

Sharon: He’s heading for a good job and a good life and it shows he’s 

not gonna be living on the streets and stuff like that. 

I: And if you get a level two what will that say about you? 

Sharon: Um, I might not have a good life in front of me and I might 

grow up and do something naughty or something like that. 

Now for some students, particularly older ones, a natural response to such a regime 
might be to resist and to absent oneself from the entire assessment process. As 
Foucault (1977) has observed, being documented was once the prerogative only of 
society’s elite and even for most of the last century, assessments were used primarily 
for the minority, for example for entrance to higher education. In such a climate, not 
to have been assessed was unremarkable, and so such resistance might be a sensible 
strategy. However, where assessment is universal, then not to be assessed is to be 
marked. Those who are not assessed are not just lacking in some desired attributes. 
They are beyond the pale. 

This appears to have been realised by some of the students. The tests for 11-year- 
olds in mathematics were ‘tiered’ in order to improve their reliability, so that each 
tier gave access to only a restricted number of the available levels. In order to ensure 
that students were entered for an appropriate tier, students scoring below the 
minimum threshold for a particular tier would not be awarded a lower grade but 
would instead not be awarded a level at all. This was forcefully communicated to 
students in this school, as the following interview extracts makes clear: 

Hannah: I'm really scared about the SATs. Ms. O’Brien [a teacher at 

the school] came and talked to us about our spelling and I’m 
no good at spelling and David [the class teacher] is giving us 
times tables tests every morning and I’m hopeless at times 
tables so I’m frightened I’ll do the SATs and I'll be a nothing. 

I: I don’t understand Hannah. You can’t be a nothing. 

Hannah: Yes, you can ‘cause you have to get a level like a level 4 or a 

level 5 and if you’re no good at spellings and times tables you 
don’t get those levels and so you’re a nothing. 

I: I’m sure that’s not right. 

Hannah: Yes it is ‘cause that’s what Ms. O’Brien was saying. 

I: Norma, why are you worried about SATS now? 

Norma: Well, it seems like I’ll get no points or I won’t be able to do it, 

too hard or something. 

4 Level 6 is a standard equivalent to that achieved by above-average 14-year-olds. 
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I: What would it mean to get no points? 

Norma: Well instead of being level three I’ll be a nothing and do 

badly — very badly 

I: What makes you think that? Have you been practising? 

Norma: No, like I analyse ... I know I worry about loads of things. 

These extracts, and others from other students in the class, show that a metonymic 
shift took place over the year leading up to the tests. From thinking of themselves as 
students who might get a particular level, the students changed to talking about 

themselves as being a level three, four, five or six. The causes of this shift are, of 

course, complex, but there can be little doubt that a major influence was the culture 
of the school which had embraced the need to improve its test scores irrespective of 
the consequence for the students’ achievement in wider terms. Students were 
increasingly valued not for their personal qualities, but rather for what they could 
contribute to the targets set for the school by the school district. For many of the 
students in the class, the results of these assessments came to be bound up with not 
just what kinds of careers might be open to them, but who they were now, who they 
could be, and even their moral worth. Resistance to this process was not considered 
an option even by those students who had some insight into the nature and purpose 
of the assessment, while for others, the prospect of not being given a level at all was 
clearly worse than getting a level of some kind, no matter how low. This is 
particularly interesting in that the tier of entry is the decision of the school, rather 
than the student, and yet, the responsibility for failure in this regard has been 
effectively passed to the student. Thus despite their insights into this situation, the 
students accept that this is the way things have to be, and even though they know 
that the purpose of the tests is to assess the quality of the teaching they receive, 
failure is taken to be the responsibility of the student. 

CONCLUSIONS 

In this chapter, we have tried to show how apparently neutral assessments are not 
objective at all, but rather are ‘objects of history’ — created to fulfil particular social 
functions, which have shaped the assessments in particular directions that are not 
readily apparent. The seemingly innocuous requirement for the results of a test to be 
reliable requires that the test disperses individuals along a continuum so having the 
effect of placing a magnifying glass over a very small aspect of human performance, 
and this is particularly marked in mathematics. It represents a process of ‘making 
difference’ where little difference existed before. These hidden biases become 
especially important when the assessments are used as outcome measures for 
schooling processes, since the processes used in their development have inbuilt 
tendencies to maximise the differences between individuals. 

At the same time, this process of maximising difference does so in a uni- 
dimensional way. Rather than maximising difference in terms of the various ways in 
which students differ, one particular variable is elevated to the exclusion of others. 
This is then exacerbated even further if only limited forms of assessment — for 
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example, multiple choice tests — are used, presenting a stark realisation of the 
Macnamara fallacy 5 : 

The first step is to measure whatever can be easily measured. This is OK as 
far as it goes. The second step is to disregard that which can’t easily be 
measured or to give it an arbitrary quantitative value. This is artificial and 
misleading. The third step is to presume that what can’t be measured easily 
really isn’t important. This is blindness. The fourth step is to say that what 
can’t be easily measured really doesn’t exist. This is suicide. (Handy. 1994, p. 

219) 

In our study of six secondary schools the huge difference perceived by students and 
their teachers between students who are successful in mathematics and those who 
are not is not natural, but again the result of historical forces. Different definitions of 
mathematics would lead to different assessments that might not distinguish so 
sharply between students, but might distinguish students who had followed different 
curricula instead, thus making success a multi-dimensional, rather than a uni- 
dimensional construct. 

Wenger (1988) shows how learning to become a medical claims processor 
involves adopting the practices of the community of claims processors: 

They learn how not to learn and keep their shoulders bent and their fingers 
busy, to follow the rules and ignore the rules. They learn how to engage and 
disengage, accept and resist, as well as how to keep a sense of themselves in 
spite of the status of their occupation. They learn how to weave together their 
work and private lives. They learn how to find little joys and how to deal with 
being depressed. What they learn and don’t learn makes sense only as part of 
an identity, which is as big as the world and as small as their computer 
screens, and which subsumes the skills they acquire and gives them meaning. 

They become claims processors, (pp. 40-41, emphasis in original) 

In the same way, for most students in mathematics classrooms, there is only one 
way to become successful as mathematics students, and that is to take on the role, 
the identity, of mathematician that is laid out for them by the school. At Willow 
School, the nature and importance of mathematics assessments promoted — or at 
least was entirely consistent with — a highly procedural pedagogic discourse, and 
discouraged approaches which would lead to a more critical view of the nature of 
mathematical knowledge. For four out of her five years of secondary schooling, 
Tania believed that she could not be successful at mathematics, that she could not 
become a participant in this community of practice, because she could not identify 
with the hegemonic masculine image of mathematics that was communicated to her 
through the assessments to which she was subjected. 

Fortunately for her, she was able to carve out for herself a distinctive 
mathematical identity, but for a variety of reasons, other students will not have her 
agency. For them, the choice is either to take on the one particular version of the role 

5 Robert Macnamara was the USA Secretary of Defense during the Vietnam war who argued that the 
ratio of Viet Cong/North Vietnamese Army losses to USA/ Army of the Republic of Vietnam losses 
was an important measure of military effectiveness: 'Things you can count, you ought to count. Loss 
of life is one.’ 
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of mathematician that the school lays out, or to disengage and identify themselves as 
being unable or unwilling to do mathematics. Ironically, these may be exactly the 
people who would make good mathematicians because of their desire for deep 
understanding. 

At Windermere School, although some students — Terry for example — were 
able to resist the simple equation of test success with career success, most of the 
students were not. They genuinely believed that their test results would determine 
not just the quality of their future lives, but also, in some cases — Sharon for 
example — , their moral worth. The magnification of difference, along a small 
component of the whole make-up of an individual, led to a labelling of students so 
that they came to be their levels of attainment. 

In each of the two examples presented in this chapter, the assessments used have 
had a very powerful influence on the identity of students. Assessments serve as the 
message systems of communities of practice, informing the students about the extent 
of their participation in the community, but assessments also have an indirect effect 
on identity through their impact on learning: 

Because learning transforms who we are and what we can do, it is an 
experience of identity. It is not just an accumulation of skills and information, 
but a process of becoming — to become a certain person or, conversely, to 
avoid becoming a certain person. Even the learning that we do entirely by 
ourselves contributes to making us into a specific kind of person. We 
accumulate skills and information, not in the abstract as ends in themselves, 
but in the service of an identity. (Wenger, 1998, p. 215) 

Assessment, learning and identity are therefore inextricably related. Although they 
are often taken as unexceptionable, assessments come to define fields of enquiry, 
and yet apparently innocuous requirements for reliability and validity have profound 
consequences. Those who end up as ‘winners' and ‘losers’ are in large measure the 
result of the choices made in creating these assessments. To understand what these 
assessments do, to understand who can, and cannot be successful, and what that 
means for them, one needs to investigate the historical and social forces that have 
shaped those assessments. When ‘researching the social’, nothing can be taken for 
granted. 
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SECOND DIALOGIC UNIT 



FINDING ALTERNATIVE THEORETICAL TOOLS 



Researching mathematics education from socio-political perspectives implies 
recognising that mathematics education is a social and political phenomenon. Such 
recognition is associated with the choice of theoretical tools based on the assumption 
that mathematics education consists of socially constructed practices forming power 
relations among their participants. As it has been argued before (see Valero, this 
volume), theoretical tools rooted in disciplinary fields such as sociology and critical 
education have provided inspiration to mathematics education researchers in their 
endeavour to tackle their gaze of study from socio-political perspectives. This 
dialogic unit offers a conversation between two chapters drawing on postmodern 
and poststructural thinking. The chapters invite the reader to reflect about the 
possibilities that those theoretical frameworks bring for analysing and interpreting 
the practices of mathematics education in relation to previously existing frames of 
reference. 

The theoretical models that have dominated traditional mathematics education 
have been limited in their potential to grapple with issues of power, marginalisation 
and success. The advance of socio-political approaches has demanded different 
theoretical tools and, as a result, researchers have turned to wider fields of social 
research in order to appropriate, modify and extend tools, approaches and 
understandings of issues in mathematics education. Particular — though divergent — 
theories have been used. The work of critical sociology in the 1970s spawned 
serious challenges to the broad field of education. Those challenges have been taken, 
on a limited scale, in the field of mathematics education during the 1990’s. Critical 
theorists have challenged the curriculum and pedagogies used in mathematics 
education as being hegemonic and reinforcing particular views of the world, creating 
the marginalisation of other possible worldviews. Poststructuralist and 
postmodernist theories have also filtered into the ways in which mathematics 
education is being scrutinised nowadays. As a challenge to critical theories, these 
more recent bends have suggested that the notions of power and agency have 
stagnated in the realm of classical Marxist theory, as the world has moved into new 
economic, social, political and cultural forms. New notions of power, agency and 
practice have entered the debate and have offered alternatives for understanding 
mathematics education. 



P. Valero and R. Zevenbergen (Eds.), Researching the socio-political dimensions of mathematics 
education: Issues of power in theory and methodology, 63 — 64. 
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Second dialogic unit 



This debate is encapsulated in the two chapters in this section. Paul Ernest 
presents a reflection on the significance of postmodern ideas in the field of 
mathematics education research. He discusses the rejection of the metanarratives 
that dominated the scientific discourse, but that now are being replaced by a 
multiplicity of accounts which are also related to social groups and their political 
agendas. He also points to a fundamental change in the conceptions of practice and 
knowledge, especially in how the latter cannot be separated from the former when 
giving an account of the processes of knowledge production and their historical and 
geographic situatedness. This discussion leads to a careful consideration of context. 
In agreement with the idea that has already been contended in previous chapters, the 
inseparability between ‘text' and ‘context’ is reinforced here with a consideration of 
the actions of ‘fragmented, multiple selves-in-context’ . Ernest argues that the 
rejection of a conception of human beings as unitary, rational selves challenges 
simplified analysis of, for example, mathematics students and teachers. Finally, the 
adoption of postmodern ideas also includes an examination of the narratives that 
mathematics education, the field of academic research, constructs. Ernest’s 
discussion touches on one of the points by Popkewitz: the theoretical frames and 
constructs that emerge out of research are also bounded to particular communities, 
their ideologies and their way of positioning their discourse as valuable and 
‘powerful’ tools to understand practice. In other words, postmodernism in 
mathematics education research invites to take the step of studying research in itself 
in search of a clarification of the networks of power associated to this knowledge. 

In contrast to the theoretical discussion in Ernest’s chapter, Tony Cotton and 
Tansy Hardy show the way in which their different postmodern, theoretical 
‘toolboxes’ allow them to read the same piece of text related to an episode of 
practice differently. In some sense, the exercise that they engaged in exemplifies 
some of the theoretical points raised by Ernest. Cotton and Hardy start by addressing 
the debate between critical theory and poststructuralism, and signal the relevance of 
the notion of ‘discursive practice’ as a key to alternative conceptualisations of 
culture and power. The two authors engage in a dialogue among themselves and 
their use of different theoretical positions — one inspired mainly on Rawls’ concept 
of social justice and the other based on Foucault’s techniques of power — to 
understand the ways in which each manifests different interpretations of text and 
power. Their chapter highlights the constraints and affordances of the theoretical 
approaches used in order to interpret the processes of schooling in mathematics. 
Similar to many other chapters in this book. Cotton and Hardy close their reflection 
with a discussion of the role of the researcher in the generation of ‘images’ about 
classrooms, students and teachers, as well as about the very same process of doing 
research in mathematics education. 

In these chapters, the authors demonstrate the value of theory in analysing 
practices and discourses within mathematics education. Central to both chapters is 
the important contribution of these theories in analysing, understanding and 
theorising notions of power within mathematics education practices, as well as in 
revealing the positioning of the researcher and his/her activity as part of the 
knowledge-production — discourse generation — enterprise. 




PAUL ERNEST 



POSTMODERNITY AND SOCIAL RESEARCH IN 
MATHEMATICS EDUCATION 



Postmodernism is a brash new style, which, in the mouths of some authors, claims to 
supersede what came before. In my view much of its claimed originality is 
overhyped, and as a cultural — as opposed to philosophical — discourse it celebrates 
the hybrid, pastiche, and ironic. These exhibit double — or more — codings as 
multiple meanings collide. Thus hypocrisy, insincerity and double standards are all 
potential dangers for postmodernism. If I adopt, for the moment, the standpoint of a 
cynic, postmodernity can be read as an excuse for inauthenticity and ethical 
expediency. However, simultaneously, the philosophical discourse of 
postmodernity, much of which I support, celebrates authenticity, being-here-now 
(Heidegger’s Dasein). These are attitudes that acknowledge our multiple existence 
in the linked but disparate worlds of our experience: the bodily, mundane, 
discursive, political, professional, institutional and cultural realms. Thus the irony is 
that the postmodern celebrates the transgressive — crossing the traditional 
boundaries of knowledge, values, economics — as well as those of good taste, 
decency, and morality. And this leaves me feeling split — both a supporter and a 
critic of the various stances attributed to post-modernism. 

This is all heady stuff. But it takes me away from the more down to earth and 
dare I say it — serious — aims of this chapter. Habermas (1990) distinguishes the 
philosophical and cultural discourses of postmodernity — and modernity. Most of 
the above musings are to be found in the cultural discourse. In the present context it 
is the philosophical discourse I shall draw upon. For the purposes of this chapter I 
will pick and choose those elements of postmodernity relevant to my project, 
namely developing the conceptualisation of socio-political and socio-cultural 
research in mathematics education. In doing so 1 will not take the space to offer a 
definitive account of postmodernism — not that I could necessarily supply this. 
Rather I will devote my space to three themes which, although varying in support 
from the pantheon of postmodernist and poststructuralist authors cited here, are 
undoubtedly important in mathematics education. 

The three elements or themes I have chosen to focus on are the rejection of 
metanarratives, a focus on conversation and language, and the knowledge / power / 
economics nexus. 
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REJECTION OF METANARRATIVES 

Descartes’ (1637) seminal contributions to epistemology heralded the beginnings of 
modernism. He imagined a logical master plan that could provide indubitable 
foundations for all knowledge, beginning with a small basis of clear and distinct 
ideas. This plan was modeled on the axiomatic geometry of Euclid, which Hobbes 
(1651) called the only true science bestowed on humankind. Descartes’ powerful 
rational vision was to dominate many areas of knowledge, including philosophy, 
physics, and mathematics. Even Crowley’s tract on black magic adopted the 
axiomatic, modernist style. Thus ironically, irrationality adopts the guise of 
rationality in modernism. 

Modernism sought to recast knowledge using the logical structure of axiomatic 
geometry as a model, thereby to demonstrate the indubitability of the knowledge 
claims involved. This model is central to what Lyotard (1984) terms the 
metanarrative of modernism: the style of narrative of the overarching philosophical 
discourse used to legitimate scientific and all ‘rational’ knowledge. 

Early twentieth century philosophy of mathematics also reapplied this model to 
mathematics itself, in the quest for absolutely certain foundations for mathematical 
knowledge. However the failure to achieve this certainty by the logicist, intuitionist 
and formalist philosophies of mathematics is well documented (Ernest, 1991, 1998; 
Kline, 1980; Tiles, 1991). Technical results in mathematics — Indefinability and 
Incompleteness theorems and Complexity theory — have called into question the 
modernist metanarrative of certainty. Nevertheless, the legacy of the modernist 
project in the philosophy of mathematics, and the modernist image of mathematics 
in general, have lived on throughout the twentieth century and beyond in the guise 
of professional and popular theories and beliefs of mathematics as an 
unquestionably certain body of knowledge. Furthermore incompleteness and other 
limiting results have simply been subsumed into the body of mathematical content 
without causing too much indigestion, just as irrational and imaginary numbers were 
absorbed in the past. Within mathematics and philosophy only a vocal minority 
oppose this received view (Davis & Hersh, 1980; Hersh, 1997; Kitcher, 1984; 
Lakatos, 1976; Tymoczko, 1986), although in mathematics education and the 
sociology of knowledge such opposition is more widespread (Bishop, 1988; Bloor, 
1991; Ernest, 1991; Restivo, 1992; Restivo, van Bendegem & Fischer, 1993; 
Skovsmose, 1994). 

Applications of the rationalist legacy of modernism in the physical, social and 
management sciences have continued unabated despite technical setbacks like those 
mentioned above. Science seeks to build unified abstract theories to explain the 
phenomena of the world and to predict future regularities and outcomes. The 
absolute space-time framework of Newtonian mechanics may have given way to 
relativistic and quantum models of the universe, but the laws of science continue to 
be used to make powerful and widespread predictions, and the metanarratives of 
certainty and control still dominate. Throughout the 20 lh century the raw modernist 
perspective dominated other subjects, such as positivistic philosophy and behaviorist 
psychology. In modified form it gave birth to Structuralism, that seductive and 
productive set of theories embodying the structural metanarrative. This included 
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economic and political theory (Marx), linguistics (de Saussure, Jakobson, 
Chomsky), developmental psychology (Piaget), psychology (Freud), anthropology 
(Levi-Strauss), not to mention mathematics (Bourbaki). It also impacted on research 
in mathematics education both through the human sciences and directly through the 
influence of mathematics itself. The rational planning model of management, itself a 
development of modernism, continues to be applied in the government of education, 
despite radical critiques of its verisimilitude, efficacy and underlying value 
assumptions (Stenhouse, 1975). 

Modernism has thus embodied not only the notion of foundation but also that of 
rational structure and form. In addition, many applications have included a further 
idea: that of progress and development. Foundationalism presupposes the logical 
development of knowledge and structure from an axiomatic foundation. But other 
theories too, e.g., biological (Darwin), social (Compte, Marx, Spengler), educational 
and psychological (Piaget), assume that ontogenesis and phylogenesis unfold in a 
sequence of stages, and that later phases are in some measure more complete or 
superior than earlier phases of this development. Thus in its various guises 
modernism embodies foundation, progress, and structure. Coupled with these 
underpinning metaphors are metanarratives of certainty, determinism, control, 
uniqueness and boundary maintenance. These metanarratives — or perhaps it is just 
a single overarching metanarrative — assert not only their own legitimacy but also 
their superiority and unique access to truth and knowledge. The arrogation of these 
properties to itself gives modernist metanarratives a political edge. For in the hands 
of a hard core within professional groups metanarratives maintain themselves and 
their boundaries through delegitimating and pathologising alternate narratives in 
their domain of discourse, including such examples as those listed in Table 1. 



Mainstream professional 
group 


Alternate narratives delegitimated/pathologised 
by metanarrative of mainstream 
professional group 


Scientists (active in the 
‘science wars’) 


Sociology of Science and Studies of Science, 
Technology and Society 


Mathematicians 


Fallibilist, quasi-empiricist and social constructivist 
accounts of mathematics 


Medical profession 


Alternative and complementary medicine 


Traditional Anglo- 
American philosophers 


Postmodernist, relativist and radical feminist 
philosophy 


Positivist educational 
researchers 


Interpretative and alternative paradigm research 



Table !: Alternate narratives and mainstream professional group that reject them 

Thus metanarratives assert not only their own legitimacy but also their superiority 
and unique access to truth and knowledge. Table 1 only represents a limited 
selection of the sources — fields of study — of alternative narratives. In addition, it is 
based on an implicit and simplified dual classification of professionals in the fields 
into mainstream professionals — maintainers of the traditional metanarrative and 
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pathologisers of the alternative narrative and practitioners — and the radical or 
peripheral practitioners — proposers of the alternative narratives. As in any historical 
social setting such binary oppositions are oversimplified because not everyone can 
be meaningfully classified in this way, and such memberships, even where they 
hold, vary with time. Thus in the case of educational researchers, interpretative and 
alternative paradigm researchers, insofar as such a group can be identified, were 
once marginalised, delegitimated and perhaps pathologised, but in the past decade or 
so have become part of the body of mainstream educational researchers which is no 
longer dominated by the metanarrative of positivism. 

In the case of scholars proposing fallibilist and social constructivist accounts of 
mathematics, such narratives have become accepted, at least in part, by a minority of 
mathematicians (Hersh, 1997; Tymoczko, 1986), although many others still 
vociferously oppose and pathologise them. However, in this instance where there is 
conflict, it is often between philosophers and commentators on mathematics, on the 
one hand, and university mathematicians on the other. Thus fallibilist commentators 
may be perceived by mathematicians as critics who parasitic on the primary creative 
activities of the doers — creative mathematicians — , just as artists, writers, 
composers often see their critics as parasitic on the creative endeavours in their 
respective fields. 

Similarly, postmodernist philosophers are no longer so vociferously excluded 
from mainstream Anglo-American philosophy. The arguments of Rorty, Derrida and 
others now being taken seriously enough by mainstream philosophers to be critiqued 
(e.g., Haack, 1993) and accepted (e.g., Everitt & Fisher, 1995). 

In this section I have illustrated how the epistemological stance of metanarratives 
in asserting their unique access to truth and knowledge is not only challenged by 
alternative narratives, but also that this logical opposition can be seen in terms of 
conflicting social groups. Thus logic and epistemology slide into politics. 

The postmodern rejection of metanarratives is not, however, just the revolt of a 
younger generation against the strictures of an older generation. As such it would 
have no epistemological validity. It stems from a reappraisal of the older 
metanarratives that are found to be deficient. In the philosophy of mathematics the 
metanarrative project failed to find secure foundations for mathematics. But this 
raises the question, are such foundations necessary when the practice of mathematics 
is alive and well? 

What does mathematics need a foundation for? It no more needs one, I 
believe, than propositions about physical objects - or about sense impressions 
[...] The mathematical problems of what is called foundations are no more the 
foundation of mathematics for us than the painted rock is the support of a 
painted tower. (Wittgenstein, 1978, p. 378, original emphasis) 

The seed of destruction of the structuralist metanarratives are already present within 
them, for when de Saussure distinguished the synchronic and diachronic aspects of 
language he has already made a place for an evolving historical conception of 
language alongside as a structural grammatical view. Both structuralist and 
behavioral theories in the human sciences have an embedded lacuna (Henriques, 
Holloway, Urwin, Venn & Walkerdine, 1984). This is the space that needs to be 
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filled by human agency and mind. For example, in traditional positivist educational 
research, there is no space for the idiosyncratic or spontaneous meanings of the 
persons investigated; their shifting identities, desires, fantasies, and so on. Thus, 
although the shift from modernist to postmodernist perspectives can be seen, in 
some sense, as an epistemological rupture (Bachelard, 1934) or a paradigm 
revolution (Kuhn, 1970), it is also possible to see them as developments arising from 
antinomies — seeds that are already present. 

In this section I have argued that there is no ultimate secure foundation for 
epistemology and knowledge. In Lyotard's (1984) terms, there is no overarching 
metanarrative to guarantee secure knowledge, and educational research must reflect 
this realization. Indeed what 1 have shown is that looking at putative metanarratives 
in action brings us ineluctably to groups of persons in conflict: contesting the 
legitimacy of ways of understanding knowledge, reality and professional practices. 
However, what this argument does not dispel is the sense that we do all share an 
underlying reality, or at least a part of one. Although it may at first seem that this 
contradicts my rejection of metanarratives, my claims about this shared reality are 
ontological not epistemological. I claim that, in some unchallengeable pre-scientific 
and pre-philosophical sense human beings all have the experience of living together 
on the Earth. As a common species, we share to a greater or lesser extent bodily 
functions and experiences that make our sense of being who we are and of daily life 
commensurable. The postmodernist view is bottom-up, in the sense that the given, 
‘thrown’ (Heidegger, 1962), preconceptualised experience of being an embodied 
person living in some sort of society or ‘form-of-life’ (Wittgenstein, 1953) in the 
world is taken for granted. This provides the grounds on which all knowing and 
philosophy begins, although no essential knowledge or interpretation of the basal 
lived reality is either assumed or possible. This perspective contrasts with the top- 
down position of modernist metanarratives in which a legitimating rational discourse 
and the ‘gaze’ of a reasoning Cartesian subject is assumed to precede all knowledge 
and philosophy. 

Likewise, postmodernism rejects essentialism: the notion that subjects, among 
other entities — both human individuals and disciplines or school subjects — have an 
enduring unified and defining set of properties that characterize the ‘essential 
nature’ of the subject. Essentialism fails because of inescapable diversity on both the 
synchronic and diachronic planes. The synchronic plane is characterized by multiple 
and contradictory elements — whether they be different social practices or different 
elements of the self — all contributing necessary aspects whose composite sum sits 
in an uneasy and perhaps unstable equilibrium under the static label of the subject. 1 

The diachronic plane is characterized by multiple and distinct elements with 
trajectories that emerge and vary over time propelled by complex interactions and 
historical contingencies, and not purely by some internal or even evolutionary logic. 
Thus persons, disciplines and school subjects, such as mathematics, all grow and 
change as inner forces and developments and external circumstances intertwine and 



i 



Recognition of this coexistence of contradictory elements — like the opposite and repulsively charged 
particles held together by the strong nuclear force of the atom in the nucleus — is part of what Derrida 
(1976) terms deconstruction. 
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cross over the shifting boundaries of the subject — flowing one way and ebbing the 
other. 



THE MULTIPLICITY OF PERSPECTIVES/PRACTICES 

A central implication of postmodernity is the acceptance of both unity and diversity 
in knowledge and the social processes of knowledge formation. The unity stems 
from the fact that all knowledge derives from the experience and actions of persons 
in social practices. Thus the categorization and division of all knowledge — by the 
rejected rationalist metanarrative — into rational vs irrational, knowledge vs values, 
and into the discrete areas of arts, humanities, social sciences, sciences, technology, 
breaks down. Similarly the division of knowledge into the discrete disciplines and 
areas of study that include mathematics, physics, education, sociology, psychology, 
economics, English, French, etc. is revealed as arbitrary and inessential. First and 
foremost, all areas of human knowing are a unity of interpenetrating, overlapping 
and shifting knowledges. They may be periodically redefined, reconceptualised, and 
recontextualised, but they are all founded on the powers of understanding of the 
human subject, thus connecting all realms ofknowledge. 

The various forms of knowledge can be seen in low-level developments 
within the common area of our knowledge of the everyday world. From this 
there branch out the developed forms which, taking certain elements in our 
common knowledge as a basis, have grown in distinctive ways. (Hirst, 1977, 
cited in Brown, Fauvel & Finnegan, 1981, p. 230) 

The assertion of this unity is not the imposition of a new master-narrative. Instead it 
is the view that human knowing is in the first instance amorphous, undifferentiated 
and shifting to which the metanarratives of modernity have presumed to impose an 
unquestioned — and unquestionable — classifying framework. Once this is stripped 
away we can question the separation ofknowledge and values; cognition and affect; 
fact, theory and practice; discovery and justification; and following, Foucault 
(1970), knowledge, power and economics. In mathematics we can question the 
artificial and enforced separation of applied mathematics, university research 
mathematics, school mathematics, ethnomathematics, accountancy, and so forth, at 
the same time as we can question whether ‘mathematics’ names any unified and 
identifiable central area ofknowledge or social practice. 

Subjects [e.g., mathematics] will be regarded not as monoliths, that is as 
groups of individuals sharing a consensus both on cognitive norms and on 
perceived interests, but rather as constantly shifting coalitions of individuals 
and variously sized groups whose members may have, at any specific 
moment, different and possibly conflicting missions and interests. These 
groups may, nevertheless, in some arenas, all successfully claim allegiance to 
a common name, such as ‘mathematics’. (Cooper, 1985, p. 10) 

At the same time, and perhaps even more dramatically, as this quotation shows there 
is the implication of diversity throughout knowledge, and indissolubly linked to it, 
the social processes of knowledge formation — not to mention the diversity of the 
human subject her/himself, to be returned to below. For knowledge is produced in 
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social practices and there is great diversity in multi-centred socially situated 
practices across time, space and institutional locations. Taking this further, the 
postmodernist view of knowledge is not as some ethereal ‘substance' that exists 
beyond the mundane world in some Ideal space of Platonic forms or Popper’s 
(1979) World 3. Instead, knowledge, like everything else, is grounded in the 
material world and is located in discursive practices. Another way to describe this is, 
as Lyotard (1984) does, in terms of Wittgensteinian (1953) language games 
embedded in human forms of life. Thus knowledge comprises texts — in the broad 
sense encompassing oral utterances and many other modes of representation and 
semiosis — , made and received by persons within social/institutional settings with 
their rules, norms, expectations, interpretations, etc. Since knowledge, i.e. text, is 
indissolubly linked to its context, it is not something that can be sent by one person 
to another as a orphan, standing on its own and bearing all its own meaning. The 
meanings of text — for there is always a wide range of interpretations possible — are 
shaped and delimited by the contexts of making or utterance and those of 
interpretation — which need not be the same. 

These reflections have immediate implications for education — both the 
processes of education and educational research. For part of education is concerned 
with the transmission and communication of knowledge. But knowledge is not 
fixed, determined and ready-made. For the always-necessary interpretation of text 
— i.e., the ascription of meaning to it — is always linked to its context of utterance 
and use. The school maths text, the transcribed teacher talk, written pupil work, 
interview protocols, etc., all require considerable interpretation by the learner or 
researcher and no reading can ever be final. Even if there were a ‘correct’ reading of 
the meaning of one of these texts, and postmodemity denies this, there would be no 
means of knowing who had achieved it. Instead what we have is a process of 
negotiation between participants which may move towards a consensus of 
interpretation, never forgetting that there is also a background ideology which holds 
in place a notion of correctness underpinning agreement, which is itself a function of 
the discursive practice with its own historical trajectory 2 . 

In the classroom such an ideology holds in place the myth that there are unique 
meanings and answers and that the teacher has privileged access to them — with 
occasional lapses. In the discipline of mathematics this ideology maintains the myth 
that there are self-subsistent entities named by mathematical texts and determinate 
and true relationships that hold between them — this is the myth of Mathematical 
Realism or Platonism. In educational research several ideologies subscribe to the 
myth that theoretical terms — e.g., attitude, belief, intelligence, skill, understanding, 
giftedness, mathematical ability, etc. — name tangible entities that subsist in 
individuals — entities that research can uncover and reveal. 

The reason that postmodernism perceives and identifies these ideologies and 
rejects these myths is because of its commitment to the irreducible multiplicity of 
both practices and perspectives. First of all, taking the variety of social practices as a 
basic given there is no a priori reason to believe that even those that are 



2 



Cotton and Hardy (this volume) provide a broader discussion of the role ideology plays in constituting 
power relations and perceptions of normality in the classroom. 
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conventionally labelled the same way — e.g., mathematical research groups, 
mathematics classrooms, educational research projects, to name the three types of 
category pertinent to the present enquiry — are essentially the same. It is rather that 
the observed shared characteristics — the emergent family resemblance, to use 
Wittgenstein’s (1953) term, that defines the term in each of these three cases. Thus 
this first line of argument is ontological — what exists from this viewpoint are the 
range of lived experiences of social realities, not some rational order embodied in a 
descriptive framework, i.e., imposed by a metanarrative. 

Second, given that for postmodernism meanings depend on the tripartite 
relationship between text, context and knowers, the multiplicity of interpretation or 
perspectives is an inescapable feature of all knowing and knowledge. Thus this 
second line of argument is epistemological and concerns the multiplicity of 
interpretations and knowledges that humans construct. There is no final touchstone 
for what is true, valid, or justified knowledge. Various justifications provide stronger 
and weaker warrants within their contexts of application — some strongly persuasive 
for a given group in a given epoch — but no justifications are transcendent or 
superhuman. 

The irrevocable multiplicity of practices and interpretations has a powerful 
impact on research in mathematics education. It means that all practices, whether 
group — i.e., classroom — , individual subject, or even researcher practices, are all 
unique, but also indissolubly connected with adjacent practices. This suggests in the 
first instance that the interpretative research paradigm is the only one that can be 
used because of its focus on unique individuals and cases. However, this conclusion 
is unwarranted, even though the ontological and epistemological assumptions 
normally associated with this paradigm sit more comfortably with the postmodernist 
stance of relativism. For this consonance does not make the scientific research 
paradigm unusable to postmodernists. The scientific paradigm can be used 
instrumentally as a means to investigate operational and measurable constructs, i.e., 
from a hypothetically circumscribed perspective. Thus levels of mathematical 
achievement, hierarchical theories of understanding or measures of attitudes to 
mathematics can legitimately be utilized in research provided it is understood that 
the conceptions are social constructions of limited meaning and of circumscribed 
validity and not dimensions of some human or superhuman reality. Such an 
instrumentalist approach to theories and theoretical constructs has long been 
legitimate in philosophy of science and mathematics (Losee, 1980). Indeed 
instrumentalism is a central tenet of Dewey’s (1920) pragmatist epistemology, so it 
has a respectable lineage. Within postmodernism, the tentative acceptance of such 
tools and perspectives as part of a larger repertoire is always legitimate provided that 
such usages are always ironic or at least perpetually self-critical and self-aware of 
the very real dangers and limitations involved. 

The growing importance and centrality of research methods and methodologies 
in mathematics education signals another development: inter- and trans- 
disciplinarity and the dissolution of hard boundaries between fields of knowledge. 
The range of different research methodologies now in play in mathematics education 
are drawn from and shared with human sciences — psychology, sociology, 
anthropology, management studies, cognitive science — , humanities — history, 
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philosophy, linguistics. Hermeneutics, literary analysis — and draw upon elements 
of the methodologies of the physical sciences — biology, physics, mathematics. This 
illustrates how one part of modernism's legacy, the rigid barriers between adjacent 
fields of inquiry, is dissolving, and an increasing number of interdisciplinary fields 
of study are developing. 

Part inspired by the groundbreaking work in sociology and studies of Science, 
Technology and Society (STS) much of contemporary thought regards knowledge as 
historically and culturally situated. Included in this is the recognition that 
knowledge, money and power do not circulate in different and non-intersecting 
realms, thus challenging the Cartesian dualism of mind and body. Instead, there is a 
growing acceptance amongst some, at least, that knowledge, money and power are 
all materially embodied and that all form an interconnected part of the human world 
we inhabit. This insight is part of the emerging perspective of postmodernism 
according to which a number of knowledge fields are being simultaneously 
reconceptualized as distributed and concretely-based practices. These fields include 
the following: 

1. Philosophical postmodernism (e.g., Lyotard, 1984; Rorty, 1979): Grand logical 
— ‘top-down’ — metanarratives, like Descartes’ rationalism, are being replaced 
by locally distributed — ‘bottom-up’ — knowledge practices, in which knowledge 
is produced, shared and warranted in ‘local’, institutionally grounded linguistic 
practices. The academic community of mathematics educators may be regarded 
as one or more ‘local’ community of this type. 

2. Wittgensteinian (1953) epistemology: Meaning and knowledge are regarded as 
situated in habitually conducted and changing ‘language games’ embedded in 
social ‘forms of life’. 

3. Tacit and personal knowledge (e.g., Ryle, 1949; Polanyi, 1958): These forms of 
knowledge play a central role in human and scientific knowing, but are not 
expressible in explicit prepositional form, contrary to the ideals of logical, 
rational, scientific knowledge. Instead individuals and communities build, use 
and share this knowledge in their practices and practical activities. 

4. Sociology and philosophy of science: There is a new emphasis on the historical, 
laboratory and rhetorical practices of scientists instead of on overarching theories 
of method (Feyerabend, 1975; Kuhn, 1970; Woolgar, 1988; Simons, 1989). Thus 
much of the knowledge of scientific communities is embodied in their 
communities of practice and discursive practices. 

5. Philosophy of mathematics: This embodies a shift of emphasis onto the 
methodologies and practices of mathematicians away from logical theories of 
mathematical knowledge and truth (Lakatos, 1976; Kitcher, 1984). 

6. Social epistemology (Fuller, 1988; Toulmin, 1972), semiotics (Eco, 1977), and 
feminist epistemology (Harding, 1991): Parallel ‘bottom-up’ developments in 
epistemology have been taking place in these domains, recognising that 
knowledge is both created and warranted in local communities of practice. 

7. Mathematics education: A wide variety of developments hinge on the centrality 
of implicit knowledge and beliefs at the personal and group level among learners 
(Glasersfeld, 1995; Hiebert, 1988; Schoenfeld, 1985), teachers (Ernest, 1989a; 
Jaworski, 1994; Shulman, 1986) and researchers (Ernest, 1998, 1999a). However, 
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more directly postmodernist perspectives on mathematics education can be found 
among the work of people who have developed and applied socio-cultural 
theories and in doing so have recognised some of the key foundation elements of 
postmodernism. These include, from the learners' perspective Lerman and 
Zevenbergen (in this volume) and Cotton and Hardy (in this volume), from that 
of teachers Adler (2001), and for researchers the work of people such as Ernest 
(1998) and Vithal (in this volume). 

These examples illustrate the shared epistemological shift in which different 
knowledge fields are reconceptualized in parallel ways as comprising multicentered 
human practices. Within these decentred practices, knowing cannot be divorced 
from the concrete particulars known. These range from exemplary problem solutions 
and knowledge of laboratory practice in science (Kuhn, 1970; Woolgar, 1988), 
through knowledge of particular linguistic practices and speech acts (Austin, 1962). 
This means that the nature of knowledge is being reconceptualized in parallel ways 
in many fields; a development that is very important for education in which the 
selection, recontextualization, and communication of knowledge, as well as the 
assessment of its acquisition, are central activities. 

Given the increase of inter- and cross-disciplinary links within knowledge and 
practices, this suggests that parallel developments in what are traditionally regarded 
as disparate fields may reveal and build stronger ties than the old nominal identities 
that held 'subjects’ together. Coupled with further developments such as the shared 
use of research methods and methodologies across different disciplinary areas this 
further accelerates the breaking down of the old map of knowledge with its strong 
borders between different subject ‘countries’. 

FRAGMENTED POSTMODERN SELF 

Just as the disciplinary subject is deconstructed by the gaze of postmodernity, so too 
is the personal subject. Part of the postmodernist ‘revolution’ has been to reject the 
traditional model of the unitary rational self in favour of a multiply fragmented 
postmodern set of selves-in-context. There are two aspects to this 
reconceptualisation. First, there is the rejection of an essential unified self. This has 
been anticipated by a number of seminal thinkers. Hume (1739) rejected the 
existence of a coherent self-identical and essential self in favour of a stream of 
mental impressions and events. Freud theorized a multiple self, incorporating three 
domains, translated for the Anglophone world as Ego, Superego and Id. More 
recently, cognitive scientists have theorized mind as modular, with local 
knowledges, skills and agencies in place of single controlling intelligence (e.g., 
Minsky, 1986; Gardner, 1983, 1987). Since the groundbreaking work of 

philosophers such as Ryle (1949), Polanyi (1958) and others on tacit and personal 
knowledge mentioned above, it is increasingly recognised that these forms play an 
essential role in human and scientific knowing and activity, but are not expressible 
in explicit prepositional form, contrary to the ideals of logical rationalism. More 
recently this has lead to the embodied and enactivist insights that individuals have 
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skills and know-how of which they may not be fully aware and that are manifested 
only in activities in appropriate contexts and situations. In addition to the deep 
theoretical and epistemological implications of this shift, it also has important 
implications for educational assessment. For it entails not only that demands for the 
explicit statement of educational knowledge are inappropriate tests of learning, but 
also that both task presentations and the social contexts of testing will impact 
decisively on how the knowledge mastery is manifested by learners (see Lerman & 
Zevenbergen, and Wiliam, Bartholomew & Reay, this volume). 

Second, there is the growing acceptance of a social view of self. This may be 
said to originate with Mead, Bloomer and the symbolic interactionists, on the one 
hand, and the Vygotskian school on the other. 3 Currently, new emphases on situated 
learning either prioritize context over individual minds, or give it at least equal 
status (Lave & Wenger, 1991; Wenger, 1998). Wenger (1998) theorizes the 
development of personal identity in terms of experiences in social practices, and 
activity in communities. Since individuals are normally active in several social 
practices this involves multiple aspects of identity. Several different theorisations 
underpin such views. Wittgensteinian (1953) epistemology regards meaning and 
knowledge as situated in habitually conducted but organically changing ‘language 
games’ embedded in social ‘forms of life’ — purposive, context-bound social 
activities. Building on the insights of Wittgenstein and Vygotsky, the Social 
Constructionists stress the formative import of discourse in the constmction of 
selves (Gergen, 1985; Harre, 1979; Shotter, 1993), and indeed have termed their 
new approach to the social psychology of the self Discursive Psychology (Harre & 
Gillett, 1994). An even more radical approach is that of poststructuralism, which 
theorizes self as distributed over a number of different discursive practices 
(Foucault, 1972; Henriques et al., 1984). This perspective regards persons as having 
multiple selves that are elicited and evidenced in different social contexts. Clearly 
there is a single material human being underpinning these different selves. However, 
distinct identities are constructed in different discursive practices by the different 
positionings of the individual through the linguistic and social arrangements in 
place. 

For example, in researching the attitudes of primary school teachers towards 
mathematics (Ernest, 1989b) I found an interesting contrast between two types of 
attitudes. Primary teachers in my sample tended to have a negative attitude to 
mathematics but a positive attitude to the teaching of mathematics. My interpretation 
of this is that for these teachers, being questioned about mathematics elicited their 
not entirely successful or happy classroom memories of being positioned as 
struggling learners of mathematics. In this discourse they would be searching for 
certainties in a discourse beyond their control, with agendas set by others, and in the 
case of my sample, without the strong associations of success. In contrast, the 
second set of questions tap into their positioning in the discourse and practice of 
teaching mathematics, where they are powerful, authoritative and setting the agenda 
themselves. The fact that both discourses nominally concern mathematics is 

3 

Anticipations of the social origin of mind as internalised conversation can be found as least as far 

back as Plato (1961, p. 127): ‘when the mind is thinking, it is simply conversing with itself. 
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secondary. What matters, according to my interpretation, is the different selves 
constructed through their positionings in the discourses. One is autonomous, 
powerful and in control and is associated with positive attitudes — the ‘mathematics 
teacher’. The other is weak, subjected and not in control and is associated with 
negative attitudes to mathematics — the ‘mathematics learner’ . 

This example illustrates how the one and the same individual can manifest 
different selves in different discursive practices according to their positioning. 
Associated with these different selves may be different attitudes, abilities and 
intellectual resources, as Evans (2000) has shown for adult students of mathematics. 
This raises particular difficulties for the traditional problem of the transfer of 
learning. For, from this perspective, the knowledge and skills learnt in one context 
or practice — e.g., school — that are intended to be applied in another context — e.g., 
work — cannot simply be carried across if the individual and her/his intellectual 
resources are reconstituted differently. Thus even if two tasks in two different 
contexts appear to the mathematical gaze to be one and the same task, it cannot be 
presumed that a given individual will be equally capable with either. For a given 
individual may well be positioned and hence constituted differently in the two 
contexts and thus may have access to different resources and skills. It is necessary to 
build ‘bridges’ between the two contexts. 4 

In mathematics education the term ‘context’ can have two distinct meanings: 
task context and social context. Task context concerns the mode of representation of 
a task, the way a problem is set, including any external situation to which it 
apparently refers. Applied problems in the mathematics classroom typically utilize 
‘context’ in this sense, as do numerical situations in a nursery school ‘play shop’. To 
leam to solve mathematical problems incorporating different contexts in this sense is 
an important part of schooling. It involves interpreting different modes of task 
presentation, and isolating the mathematical task from the contextual ‘noise’. While 
this may also be part of the second sense of ‘context’, this is not the most important 
feature. For the social meaning of context concerns the distinctiveness of social 
practices with different locations, actors, resources, and purposes. There are two 
main things a person takes with them into a new social practice. First, their 
psychological make up — not in some unalterable essential sense — but with a 
formed if evolving psyche and a still open history of emotional sensitivities and 
responses. Second, a person also takes with them knowledge of signifiers and some 
of the associated skills. However different meanings and significations may be 
activated in the second social practice. A person in a new social context is in some 
sense the same person, with some corresponding emotional make-up and signifier 
resources, but open to the development of new facets of the self through new 
positionings, relationships, activities and meanings. 

Thus a postmodernist conception of the fragmented, multiple self has strong 
implications for the outcomes of learning and the problematic issue of ‘transfer’ of 
learning from one social context to another, and in particular from the practice of 
school learning to other communities of practice. 



4 



What this metaphor might mean remains an open question. 
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A critical reconsideration of the learning subject, i.e., the learner in school and in 
mathematics lessons, thus involves acknowledging the development of a fragmented 
postmodern self — multiple selves in different social contexts — that change over 
time. In the developed world schooling became mandatory in the twentieth century 
from the junior years — 5-7 years of age — to the junior high school — 15 years of 
age or older. This is relatively recent and illustrates how the development of the self 
— in all its multiplicity — is a contingent historical construction dependent on social 
developments. Already within this school career multiple identities will be 
developed, and the ‘self as learner of mathematics’ identity, important as it may be 
to the community of mathematics education researchers, is by no means the 
dominant identity. In addition to ‘self as learner of mathematics’ — which may be 
distinguished by either success and positive attitudes or perceived failure and 
negative attitudes — is the ‘self as pupil’, ‘selves as learners of other school 
subjects’, as well as ‘self as boy or emerging man’, ‘self as girl or emerging 
woman’ , as well as identities associated with social groups, deviancy, etc. These last 
four types of selves have strong presences outside as well as inside school. 
According to the communities of practice the person belongs to other new ‘selves’ 
may be spun out and developed. Thus a consideration of the development of a 
mathematical identity in learners requires acknowledgement of all of the 
interconnected complexity of being a person, with both multiple and simultaneous 
selves as well as the complex trajectories over time. 

These considerations raise the question: How is a person’s mathematical identity, 
i.e., their ‘self as learner of mathematics’, developed? What are the key features of 
the experiences and communities of practice within the mathematics classroom that 
aid this construction? This is not to exclude out-of-school experiences as they 
contribute, but evidently some particular experiences within school are central to 
this development. The answer I wish to propose is that the central feature is the 
engagement with a particular form of discourse. Learning mathematics is about 
engaging with texts in a formal conversational practice employing a full range of 
semiotic devices, including enactive representations, symbolic apparatus — of the 
tangible material kind — , spoken and written language, icons, abstract symbols, etc., 
all within a heavily regulated social context. For example, Wiliam, Bartholomew 
and Reay fin this volume) show how students’ identities get formed when students 
participate in the practices of school mathematics assessment. This brings in the 
third key feature of postmodernity, the foregrounding of conversation, language and 
semiosis. 

FOREGROUNDING LANGUAGE, CONVERSATION AND SEMIOSIS 

The third element of postmodernity I wish to focus on is its foregrounding of 
language, semiosis and conversation, with language understood broadly enough to 
include all forms of semiotic representation. 

Although self-awareness in the use of language and other representational media 
is a feature of late modernism, postmodernity goes beyond this to assert that all 
knowledge, knowing and communication is bounded by text. Thus the slogan ‘all is 
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text’ is a legitimate characterization of postmodernism’s epistemological claims. 
This claim falls into disrepute when it is wrongly attributed to the ontological realm 
and seems to deny the grounded material nature ofbeing. 

In the present context the immediate issue is what postmodernity’s 
foregrounding of conversation, language and semiosis implies for mathematics 
education. This can be addressed on two interconnected planes, separated by the 
ambiguity in the term ‘mathematics education’. The term signifies both a practice — 
or rather a set of practices — and a field of knowledge. Mathematics education 
describes both the teaching and learning of mathematics, to school children for 
example, and a field of study and professional knowledge: an academic specialism 
with its own Ph.D.s, conferences, journals and books. 

Mathematics education as a discipline or area of knowledge, i.e., in this second 
sense, is constituted by a cluster of communities of practice in which the productions 
of text and their communication — conversation — are central. A social perspective 
on mathematics education research must focus not only on its products — texts, 
knowledge — and their uses, but also on its producers and users, although neither is 
a unified and monolithic bloc. Producers of educational research comprise different 
institutions and communities of practice with complex power relations both within 
and without their communities. Their most common location is in universities, 
where typically the concern is with the promotion of research culture. University 
researchers are dedicated to the production of educational texts with primary 
attention to their internally defined quality, including meeting standards of 
presentation, providing theoretical justification, careful use and reporting of 
methodology, and cautious conclusions avoiding over-generalization. From an 
insider’s perspective such emphasis can be seen as reflecting integrity and a 
dedication to maintaining quality and pushing back the frontiers of knowledge. To 
an outsider it can be read as inwardness, utilization of resources to benefit only 
university researchers, and thus following self-serving values. The nature and value 
of educational research and its products are thus contested. 

External users of educational research include politicians, administrators and 
teachers and their legitimate primary concern is with the immediate applicability of 
educational research to help shape educational policies or practical activities in 
schools. The interrelations between producers and users is complex, and include the 
exercise of power by commissioning research or criticizing its products — by 
users — and critiquing or proposing changes to educational practice — by producers. 
What emerges is far from a simple production followed by use model, such as might 
be found in industrial production. Instead there are complex contests and 
interactions in different discourses with distinct underlying ideologies. The products 
of these discourses are themselves texts and constitute part of these interactions, 
being discursively saturated and imbued with values and ideologies. An analysis of 
the different communities involved in mathematics education research and their 
discourses, ideologies, power relations, contests and the role of texts in all this 
would be a valuable and enlightening area of study in itself. Recent examples of 
such contests and conflicts are the ‘Math Wars’ in the USA, and controversy in the 
UK over the introduction of the National Curriculum in mathematics (Dowling & 
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Noss, 1990; Ernest, 1991) and the regulation of primary mathematics teacher 
education (Ernest, 1999b). 

In the teaching and learning of mathematics a central place is occupied by texts, 
both the discursive representations constructed and utilized by teachers to 
communicate to learners, and those inscribed by learners themselves to 

communicate to teachers — or peers and others also involved in the 

teaching/leaming process — , or simply as practice. Teacher ‘texts’ can include the 
following: 

— The ‘live’ discourse and representations constructed by teachers in talking, using 
body language, inscribing on chalkboards, overhead transparencies, computer 
screens. 

— The arrangements of tangible material object such as apparatus, models, displays 
and including the furniture layout of a classroom. 

— Preprepared books, worksheets, computer software, tests and examinations 
distributed directly to the learners to utilize. 

These are distinguished here only for ease of description and the categories 
interpenetrate each other and the three ‘modes’ are often all utilized together. 

In the teaching and learning of mathematics we can also focus on conversation, 
the social, context-bound process of exchanging texts or communicating meaning. 
Mathematics, like any other area of knowledge, is learned through individuals — 
learners — participating in language games embedded in forms of life. Personal 
competence in mathematics is acquired through prolonged participation in many 
socially-situated conversations in different contexts with different persons. Initially, 
the forms of life are domestic and out of school, and these provide an essential set of 
capabilities for young persons to enter into the novel, formalized learning settings in 
schools and other educational institutions. Schools, of course, only represent one 
cluster of contexts and social practices into which young learners enter into and 
learn from. These are planned teaching and learning situations in which the teaching 
of mathematics is deliberate. In the context of such intentional forms of mathematics 
education — in or out of formal institutional settings — certain individuals — 
teachers — structure mathematical conversations on the basis of their own 
knowledge, and texts, as indicated above, in order to offer mathematical experiences 
to learners, with the overt aim of developing their mathematical competences. They 
direct, structure and control mathematics-learning conversations to develop the skills 
of reading and writing mathematical texts both for teaching and assessment 
purposes. These two functions are irrevocably intertwined, except in their extreme 
forms where they are temporarily and conventionally separated — e.g. expository 
lecturing and marking external assessments. 

The learning conversation extends beyond the immediate teacher-pupil 
interaction. In school contexts, there are attenuated conversations including learner- 
textually presented answer interactions, learner-computer presented answer 
interactions, learner-peer interactions. In out-of-school contexts there are in addition 
to the above, learner-parent and learner-significant other interactions. 
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The public representation of mathematical knowledge as texts within a teaching- 
learning conversation — including these attenuated textual variants — may be 
necessary but of course is not sufficient for such knowledge to become personally 
appropriated by individual learners. Sustained two-way participation in such 
conversations is also necessary to generate, test, shape and validate mathematical 
performances. Teacher-pupil dialogue, which is asymmetric in classroom forms with 
the teacher dominant, typically takes place in at least two levels: spoken and written. 
In written ‘dialogue’ pupils submit texts — written work on set tasks — to the teacher, 
who responds in a stylized way to its content and form — ticks and crosses, marks 
awarded represented as fractions, crossings out, brief written comments, etc. The 
overt objective of such conversation is that of ensuring that the learner is making the 
intended interpretation in reading mathematical texts — tasks — and applying the 
intended procedures in writing texts — responses, answers. The underpinning aim is 
that the learner will successfully appropriate collective mathematical knowledge and 
competences, and not some partial or distorted version. Appropriated mathematical 
knowledge — insofar as the pupil’s skills in reading/writing mathematical text can 
legitimately be described in this way — is potentially unique and idiosyncratic, 
because of human creativity in sense-making and the inescapable multiplicity of 
textual interpretations. The possibility of unintended interpretations is further 
multiplied because school mathematical knowledge is not something that emerges 
out of the shared meaning and purpose of a pre-given form of life. Instead it is a set 
of artificially contrived symbolic practices whose meaning is not already given, but 
deferred until the future. 

Although this formal and structural account makes conversation in teaching and 
learning sound mechanical, so that perhaps one of the partners, i.e., the teacher, 
might be replaced by a machine, this is far from the case. Despite its common 
pathological deformation in educational practice, conversation is fundamentally a 
moral form, and is not just about exchanging information or giving commands. For 
it entails engaging with a speaker or listener as another human being, not just as a 
source or end-user of information, nor as a compliant subject. Thus in education the 
use of the conversational metaphor in the teaching and learning of mathematics 
ideally should entail a number of things. For a start: 

— Mutual respect and trust between teacher and learner. 

— Listening to learners; showing — and feeling — an interest in their views, in their 
conceptions, and in their sense-making. 

— Making teaching into participative and responsive conversation, into a dialogue 
where there is respect for the learner’s intelligence and where there is space for 
learner initiative too. 

— Treating real subjects and content of mutual interest and of mutual benefit. 

The overt purpose of the teaching and learning of mathematics is the development of 
mathematical powers in the pupil. To put it another way, this is the development of 
the mathematical subject, which is achieved through employing text and engaging in 
mathematical conversation in which the symbolic comes to dominate. This is 
achieved through a historical process with pupils working through mathematics texts 
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over the years of schooling, mostly engaging in repetitive activity in performing and 
completing tasks. I estimate that between the ages of 5 and 16, the years of statutory 
schooling, an average British child works on 10.000 to 200.000 written tasks. 5 Thus 
the mathematics learning career of a child encompasses many thousands of tasks, 
and working through these texts and conversations — including exposure to 
demonstrations, exposition, examples, comments, feedback and discussions with 
teachers, peers, parents and others — results in the development of different 
capabilities, capacities and an important dimension of the learner’s subjectivity. The 
pupil learns to interpret and respond to, i.e., read and write, mathematical text, not as 
to a narrative, but as a series of textual tasks. Such tasks require inscription using 
restricted technical language incorporating new symbols and figures, using regulated 
standard notations and methods of computation and textual transformation, and the 
use of minimal forms of expression including the avoidance of deixis involving 
pronouns and spatio-temporal locators (Ernest, 1998). 

In learning to maintain a depersonalized, objectified and standardized discursive 
style in mathematical writing, the learner is also subjectifying her/himself, i.e., 
constructing a limited and new self-identity as a mathematical subject. Social 
regulation in the mathematics classroom provides the context for this discursive 
regulation, and here emotions, attitudes and affect in general play a decisive part. 
From the perspective of subjectivity, how the learners feel about their interaction 
with mathematical text and their conversational engagement with the teacher is of 
paramount importance, and crucially affects the development of mathematical — 
textual — capacities. However such outcomes are not determined purely 
individualistically. Social background and the cultural resources that children bring 
with them, as well as the social expectations of others, have a major impact on the 
identities that children develop in schools. 

Adopting a postmodern perspective on the teaching and learning of mathematics 
with its focus on texts and conversation foregrounds new features. It enables a break 
away from the Idealistic view of knowledge transmission and construction 
presupposed by the individualistic psychological discourses of cognitivism and 
constructivism. 6 Instead of seeing learning and knowledge as something that is 
acquired, it focuses on subjectivity as emerging from long-term engagement with 
text. Instead of seeing understanding as the goal of education, it focuses on the 
emergence of agency in the mastery of a symbolic, textual system. Meaning making 
is of course one aspect of this, but ironically only in mathematics does effective 
functioning also require the deliberate laying aside of meaning in the traditional 
sense. As King (1982, p. 244) observed, ‘[ojnly in mathematics could words be left 



5 This estimate is based on the assumption that children each attempt 5 to 50 tasks per day, and have a 
mathematics class every day of their school career. 

6 These perspectives presuppose an underlying metaphor of the mind as a container separated off from 
the material world. Transmission perspective see knowledge items as sent or copied into the 
container. Constructivism views knowledge as self-constructed within this container. Nevertheless 
both remain wedded to an Idealistic dual ontology in which knowledge is viewed as non-material, 
made of a different substance than bodies and books. 
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meaningless’. The relationship between learners and texts, and how each inscribes 
the other, is an area that is as yet inadequately explored. 7 

CONCLUSION 

Adopting the perspective of postmodernity, even if only temporarily, forces a 
reconceptualisation of knowledge, learning and mathematics education on us. It 
requires the relinquishing of the certainties that the metanarratives of rationality 
provided in mathematics, psychology and educational research methodology. 
Instead all knowledge, text and education can only be accounted for by multiple and 
contestable narratives, with different social footprints and justificatory discourses 
(Lyotard, 1984). The traditional division of disciplines and separation of realms of 
human thought and action are eroded, and multiple maps of knowledge can be 
drawn. Likewise many traditional concepts are revealed to be shifting in meanings 
and multiply interpreted over the passage of time. 

The foregrounding of conversation and text as central to knowledge, education 
and the production of subjectivity raises new questions for mathematics education 
research to consider. However multi-perspectival views of mathematics, learning 
and research paradigms will not lead to a consensus. For mathematics education is a 
covert battleground in which the discourses of different practitioner and professional 
groups compete for dominance. 

The lenses that postmodernity provides reveals mathematics education as an 
ineluctably social field of study and practice. The production and warranting of text 
and knowledge is a function of communities of practice and their discourses. The 
redrawing of the map of knowledge is fundamentally tied to the outlines and 
interactions of these social communities of practice. Text and conversation, so 
central to education and all of knowledge production, are social tools and practices. 
Even the production of subjectivity, long held to be the sole province of individual 
psychology, turns out to be a social process in which text and conversation are 
deeply implicated. Thus a postmodern view of mathematics education is above all, a 
social view. 

Such a view, however, raises a number of reflexive questions. Does adopting the 
perspective of postmodernity risk imposing a new metanarrative on the discourse of 
mathematics education? To what extent does this perspective offer new insights not 
available from a more directly social view, e.g., from sociology? Given its 
relativism, does this view retreat from values and fail to address such issues in the 
deeply value-laden area of education? 

There is the danger of postmodernism becoming an orthodoxy with its own 
characteristic style of discourse, just as over-zealous and inflexible concerns with 
anti-sexism and anti-racism in extreme cases can lead to a humorless and inflexible 
Political Correctness. Such postmodernist strategies as deconstruction, critique of 
essentialism in concepts, identifying lacunae and the unsaid in arguments, and so on, 



7 



The same questions can be addressed concerning the texts and subjectivities of researchers in 
mathematics education. Chapters such as Chronaki (this volume) and Knijnik (this volume) represent 
a contribution in that direction. 
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can appear to make up a new style, in effect a metanarrative which assumes a 
privileged standpoint from which to critique all outside texts. However such 
appearances would be false. For a postmodernist text to make arrogant claims and 
expect them to stand would be self contradictory. All that such texts can say is: ‘here 
is a potentially interesting way to see this issue’ or ‘here are some areas of concern 
in an argument or narrative’. Are such potentially interesting ways to see issues 
uniquely in the gift of postmodernism? Probably not, for there are currently so many 
interesting developments in the social and human sciences that none of the insights 
or new problematiques suggested above cannot be found elsewhere. But such a 
judgement should be based on the fruitfulness of different perspectives in suggesting 
particular areas worthy of attention, not their claims of unique and superior insights. 
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PROBLEMATISING CULTURE AND DISCOURSE FOR 
MATHEMATICS EDUCATION RESEARCH 1 

Defining the Issues; Tools for Research 



Currently there is an international focus on problems within mathematics education. 
There is a political demand for a mathematically literate citizenship who can 
compete in developing national economies in a global market. For many researching 
socio-political dimensions of mathematics education, issues of equity and inclusion 
are to the fore. We argue that for those involved in the activities of mathematics 
education to address these problems we must acknowledge that all research is deeply 
contextualised and cultural. In this chapter we set out defining issues for this and 
discuss what this might mean through a practical example from our own research. 
Here we try out particular theoretical ‘toolkits’ to reveal the cultural practices of 
school mathematics education and how these practices become licensed. We also 
consider the effects that these practices have on both learners and teachers. 



OUR INTENTIONS AND OUR APPROACH 

Much mathematics education research has moved to appeal to notions of the ‘social’ 
and the ‘cultural’ to account for the failure of mathematics education to produce 
mathematically literate citizens. Studies of the social and cultural contexts of 
mathematics education are gaining prominence in both national and international 
arenas. However we are concerned that the complexity of working within social and 
cultural contexts is not fully acknowledged. Superficial applications of social 
theories give ‘flat’ accounts of the classroom, free from power and affection, and do 
not account for a persistent failure to help certain groups of learners. In moving into 
the realm of the social, society is encountered as organised, ordered communities 
where knowledge is produced through social practices, and requires a further shift to 
work with the fields of social and cultural studies as ways of theorising the 
functioning of any endeavour of human society. This clearly embraces the 
endeavour that is learning and teaching mathematics. 
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